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(54) FUEL CELL 
(57)Abstract: 

PURPOSE: To reliably discharge water generated in a 
passage for fuel from the passage for fuel in a fuel cell. 
CONSTITUTION: A fuel cell 10 is constituted by 
laminating electrolytic membranes 1 2, gas diffusion 
electrodes 14 and a collector electrodes 20. A plurality 
of ribs 28, 38 intersecting to each other are formed on 
laminating surfaces (both surfaces) of the collector 
electrode 20. The ribs 28, 38 form fuel gas passages 29 
and oxidized gas passages 39 together with gas diffusion 
electrodes 14. Hydrophilic membranes 40 are formed on 
the surfaces formed between the fuel gas passages 29 
and the oxidized gas passages 39 by polyacrylic acid 
having hydrophilicity. Since water to be generated in the 
oxidized gas passages 39 flows vertically down along the 
hydrophilic membranes 40 or the front surfaces by the 
reaction during the operation of the fuel cell 10, 
generated water is discharged from the oxidized gas 
passages 39, and it can be prevented from staying in the 
oxidized gas passages 39. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel cell equipped with the hydrophilic part material which is the fuel cell equipped 
with the electrolyte layer, the electrode which pinches this electrolyte layer and forms a power 
generation layer, and the passage formation member which pinches this power generation layer 
and forms the passage of fuel by this electrode, and presents a hydrophilic property to the 
entrance section of the fuel to the aforementioned passage. 

[Claim 2] the aforementioned passage formation which the part which is equivalent to the 
entrance section of the fuel to this passage at least among the fields in which the 
aforementioned hydrophilic part material forms the aforementioned passage becomes from the 
material which presents a hydrophilic property — the fuel cell according to claim 1 which is a 
member 

[Claim 3] The aforementioned hydrophilic part material is a fuel cell according to claim 1 which is 
the hydrophilic porosity object installed in the entrance section of the fuel to the aforementioned 
passage. 

[Claim 4] It is the fuel cell which the material which it is the fuel cell equipped with the 
electrolyte layer, the electrode which pinches this electrolyte layer and forms a power 
generation layer, and the passage formation member which pinches this power generation layer 
and forms the passage of fuel by this electrode, and the field in which the aforementioned 
passage formation member forms the aforementioned passage presents a hydrophilic property 
comes to form. 

[Claim 5] The aforementioned passage formation member is the fuel cell [ equipped with two or 
more rib trains which come to arrange at least two or more ribs from the entrance section of the 
fuel of the aforementioned passage in series by the outlet section ] according to claim 4. 
[Claim 6] The fuel cell equipped with the hydrophilic part material which is the fuel cell equipped 
with the electrolyte layer, the electrode which pinches this electrolyte layer and forms a power 
generation layer, and the passage formation member which pinches this power generation layer 
and forms the passage of fuel by this electrode, and presents a hydrophilic property to the outlet 
section of the fuel of the aforementioned passage. 

[Claim 7] the aforementioned passage formation which the part which is equivalent to the outlet 
section of the fuel of this passage at least among the fields in which the aforementioned 
hydrophilic part material forms the aforementioned passage becomes from the material which 
presents a hydrophilic property — the fuel cell according to claim 6 which is a member 
[Claim 8] The aforementioned hydrophilic part material is a fuel cell according to claim 7 which is 
the hydrophilic porosity object installed in the outlet section of the fuel of the aforementioned 
passage. 

[Claim 9] There is no claim 4 which arranges the aforementioned passage formation member and 
becomes so that predetermined may carry out an angle inclination downward [ horizontal shell ], 
and the flow direction of the fuel which flows the aforementioned passage is the fuel cell of a 
publication 8 either. 

[Claim 10] The fuel cell which comes to prepare the lobe material which is the fuel cell equipped 
with the electrolyte layer, the electrode which pinches this electrolyte layer and forms a power 
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generation layer, and the passage formation member which pinches this power generation layer 
and forms the passage of fuel by this electrode, and projects outside from this passage at least 
in the outlet section of the fuel of the aforementioned passage. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the fuel cell equipped with the electrode which 
pinches an electrolyte layer and this electrolyte layer and forms a power generation layer in 
detail, and the passage formation member which pinches this power generation layer and forms 
the passage of fuel by the aforementioned electrode about a fuel cell. 
[0002] 

[Description of the Prior Art] By the fuel cell, for example, a solid-state macromolecule type fuel 
cell, by supplying the fuel gas containing hydrogen, and the oxidization gas containing oxygen, 
respectively, the reaction shown in the following formula (1) and (2) is performed to two 
electrodes (an oxygen pole and fuel electrode) which confront each other on both sides of an 
electrolyte film, and chemical energy is changed into them at direct electrical energy. 
[0003] 

Cathode reaction (oxygen pole): 2H++2e-+(1/2) 02 ->H20 — (1) 
Anode reaction (fuel electrode): H2 ->2H++2e (2) 

[0004] In order to perform this reaction continuously and smoothly, it is necessary to eliminate 
promptly the water generated on the oxygen pole, and to supply oxidization gas to an oxygen 
pole continuously. Usually, the feeder current way of the oxidization gas to an oxygen pole is 
formed of the rib formed in the collector by the side of an oxygen pole, and the front face of an 
oxygen pole, and this feeder current way serves also as the outflow way of generation water. 
Therefore, prompt eccrisis of the generation water in the feeder current way of oxidization gas is 
called for. 

[0005] Moreover, in order to perform the above-mentioned reaction continuously and smoothly, 
while supplying fuel gas to a fuel electrode continuously, it is necessary to diffuse smoothly the 
hydrogen ion generated in the fuel electrode in an electrolyte film. Since a hydrogen ion 
combines with the water in an electrolyte film, will be in a hydration state and moves in the 
inside of an electrolyte film, it must supply water to an electrolyte film from the exterior so that 
the water near a fuel electrode may not run short. Supply of the water to such a fuel electrode 
is performed by humidifying fuel gas and raising a water vapor pressure. When such fuel gas was 
supplied to the fuel cell which has not reached the temperature at the time of steady operation 
just behind the start up, or when the fuel gas from which the steam became supersaturation is 
supplied to a fuel cell, a steam dews the forming face of the feeder current way of the fuel gas 
formed of the rib formed in the collector by the side of a fuel electrode, and the front face of a 
fuel electrode, and the case where the smooth flow of fuel gas is barred is produced. Therefore, 
discharging promptly the water which dewed the forming face of the feeder current way of fuel 
gas is called for. 

[0006] Conventionally, what formed the coat of a fluororesin in the forming face of the feeder 
current way of the fuel gas formed by the collector and the electrode or oxidization gas as a fuel 
cell which meets such a request is proposed (for example, JP,59-180978,A, JP,62-1 76064.A, 
etc.). In these fuel cells, the drainage nature from the feeder current way of the water produced 
in a feeder current way is raised by forming the coat of a fluororesin in the forming face of the 
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feeder current way of fuel gas or oxidization gas, and making the forming face of the feeder 
current way of fuel gas or oxidization gas into water repellence. 

[0007] Moreover, in order to raise the eccrisis nature of the water produced on the feeder 
current way of fuel gas or oxidization gas, the fuel cell which formed the coat of a fluororesin in 
the outlet end face of a feeder current way is also proposed (for example, JP, 5-251091 ,A etc.). 
In this fuel cell, improvement in the drainage nature of the water in near the outlet of a feeder 
current way is aimed at by forming the coat of a fluororesin also in the outlet end face of a 
feeder current way, and considering as water repellence. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in the fuel cell which forms the coat of a 
fluororesin in the forming face of such a feeder current way, when the width of face or depth of 
a feeder current way of fuel gas or oxidization gas was narrowed, the case where the water 
produced on a feeder current way closed a part of feeder current way, and the flow of fuel gas 
or oxidization gas was checked was produced, and there was a problem of reducing the operation 
efficiency of a fuel cell. 

[0009] Moreover, in the case where the fuel humidified when the reformed gas (hydrogen content 
gas) which comes to reform a methanol was used as fuel is used, the steam dewed at the 
entrance of the feeder current way of fuel, and the flow of fuel was checked, and when reducing 
the operation efficiency of a fuel cell, it was. 

[0010] The fuel cell of this invention solved such a problem, and took the next composition for 
the purpose of discharging more certainly the water produced in the passage of fuel from 
passage. 
[0011] 

[Means for Solving the Problem] The 1st fuel cell of this invention is a fuel cell equipped with the 
electrolyte layer, the electrode which pinches this electrolyte layer and forms a power 
generation layer, and the passage formation member which pinches this power generation layer 
and forms the passage of fuel by this electrode, and makes it a summary to have had the 
hydrophilic part material which presents a hydrophilic property to the entrance section of the 
fuel to the aforementioned passage. 

[0012] the aforementioned passage formation which the part which is equivalent to the entrance 
section of the fuel to this passage at least in the 1st fuel cell of the above among the fields in 
which the aforementioned hydrophilic part material forms the aforementioned passage here 
becomes from the material which presents a hydrophilic property — it can also consider as the 
composition which is a member Moreover, in the 1st fuel cell of the above, the aforementioned 
hydrophilic part material can also be considered as the composition which is the hydrophilic 
porosity object installed in the entrance section of the fuel to the aforementioned passage. 
[0013] The 2nd fuel cell of this invention is a fuel cell equipped with the electrolyte layer, the 
electrode which pinches this electrolyte layer and forms a power generation layer, and the 
passage formation member which pinches this power generation layer and forms the passage of 
fuel by this electrode, and the aforementioned passage formation member is formed of the 
material which the field which forms the aforementioned passage presents a hydrophilic property, 
and makes a bird clapper a summary. 

[0014] Here, in the 2nd fuel cell of the above, the aforementioned passage formation member 
can also be considered as the composition equipped with two or more rib trains which come to 
arrange at least two or more ribs from the entrance section of the fuel of the aforementioned 
passage in series by the outlet section. 

[0015] The 3rd fuel cell of this invention is a fuel cell equipped with the electrolyte layer, the 
electrode which pinches this electrolyte layer and forms a power generation layer, and the 
passage formation member which pinches this power generation layer and forms the passage of 
fuel by this electrode, and makes it a summary to have had the hydrophilic part material which 
presents a hydrophilic property to the outlet section of the fuel of the aforementioned passage. 
[0016] the aforementioned passage formation which the part which is equivalent to the outlet 
section of the fuel of this passage at least in the 3rd fuel cell of the above among the fields in 
which the aforementioned hydrophilic part material forms the aforementioned passage here 
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becomes from the material which presents a hydrophilic property — it can also consider as the 
composition which is a member Moreover, in the 3rd fuel cell of the above, the aforementioned 
hydrophilic part material can also be considered as the composition which is the hydrophilic 
porosity object installed in the outlet section of the fuel of the aforementioned passage. 
[0017] In these above 2nd or the 3rd fuel cell, since the flow direction of the fuel which flows the 
aforementioned passage is horizontal, it can also place in the composition which arranges the 
aforementioned passage formation member and becomes upside down so that predetermined 
may carry out an angle inclination. 

[0018] The 4th fuel cell of this invention is a fuel cell equipped with the electrolyte layer, the 
electrode which pinches this electrolyte layer and forms a power generation layer, and the 
passage formation member which pinches this power generation layer and forms the passage of 
fuel by this electrode, prepares the lobe material which projects outside from this passage at 
least in the outlet section of the fuel of the aforementioned passage, and makes a bird clapper a 
summary. 
[0019] 

[Function] The 1st fuel cell of this invention constituted as mentioned above prevents that the 
hydrophilic part material which presents the hydrophilic property arranged at the entrance 
section of the fuel to the passage of fuel draws near the water produced near the entrance 
section of the passage of fuel, and water is overdue in the entrance section of the passage of 
fuel. 

[0020] the passage formation which comes to form the part which is equivalent to the entrance 
section of the fuel of the field which forms the passage of fuel in the hydrophilic part material of 
the 1 st fuel cell of this invention with the material which presents a hydrophilic property — a 
member, then the member which constitutes a fuel cell — a number decreases and attachment 
of a fuel cell becomes easy Moreover, the hydrophilic porosity object installed in the entrance 
section of the fuel to the passage of fuel in the hydrophilic part material of the 1st fuel cell of 
this invention, then a hydrophilic porosity object absorb the water near the entrance section 
promptly. 

[0021] the 2nd fuel cell of this invention — passage formation — by having formed the field 
which forms the passage of the fuel of a member by the material which presents a hydrophilic 
property, the forming face of the passage of fuel is made transmitted and the water produced in 
the passage of fuel is discharged from the passage of fuel 

[0022] The thing in which two or more rib trains which come to arrange the passage formation 
member of the 2nd fuel cell of this invention at least two or more ribs from the entrance section 
of the passage of fuel in series by the outlet section were formed, then the water which arises 
also between the ribs arranged in series in the passage of fuel flow. Consequently, the flexibility 
of the eccrisis path of the water produced in the passage of fuel increases, and eccrisis nature 
improves. Moreover, since fuel also becomes possible [ passing along between ribs ], the 
flexibility of the supply path to the electrode of fuel increases. 

[0023] The 3rd fuel cell of this invention prevents that the hydrophilic part material which 
presents the hydrophilic property arranged at the outlet section of the fuel to the passage of 
fuel draws near the water produced near the outlet section of the passage of fuel, and water is 
overdue in the outlet section of the passage of fuel. 

[0024] the passage formation which comes to form the part which is equivalent to the outlet 
section of the fuel of the field which forms the passage of fuel in the hydrophilic part material of 
the 3rd fuel cell of this invention with the material which presents a hydrophilic property — a 
member, then the member which constitutes a fuel cell — a number decreases and attachment 
of a fuel cell becomes easy Moreover, the hydrophilic porosity object installed in the outlet 
section of the fuel to the passage of fuel in the hydrophilic part material of the 3rd fuel cell of 
this invention, then a hydrophilic porosity object absorb water the water near the outlet section 
promptly. 

[0025] In the 2nd of this invention, or the 3rd fuel cell, if a passage formation member is 
arranged so that predetermined may carry out the angle inclination of the flow direction of the 
fuel which flows the passage of fuel downward [ horizontal shell ], the water produced from the 
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outlet of the passage of the inclined fuel in the passage of fuel will be discharged with the self- 
weight. 

[0026] The lobe material which prepared the 4th fuel cell of this invention in the outlet section of 
the fuel of the passage of fuel leads the water of the outlet section out of the passage of fuel 
[0027] 

[Example] In order to clarify further composition and an operation of this invention explained 
above, the suitable example of this invention is explained below. Explanatory drawing which 
illustrates the outline of the composition of the fuel cell 10 which is an example with this 
invention suitable for drawing 1 , the decomposition perspective diagram which illustrates the 
outline of each part material in which drawing 2 constitutes a fuel cell 10, and drawing 3 are the 
A2-A2 line cross sections of the fuel cell 10 shown in drawing 1 . 

[0028] the gas diffusion electrode 14 which forms a sandwich structure on both sides of the 
electrolyte film 12 and this electrolyte film 12 from both sides as a fuel cell 10 is a solid-state 
macromolecule type fuel cell and is shown in drawing 1 or drawing 3 , the collector 20 which 
pinches this sandwich structure from both sides, and a seal — the laminating of the member 45 
is carried out and it is constituted 

[0029] The electrolyte films 12 are 100 micrometers in polymeric materials, for example, 
thickness formed with the fluorine system resin, and 200-micrometer ion exchange membrane, 
and show good electrical conductivity according to a damp or wet condition. Both two gas 
diffusion electrodes 14 are formed of the carbon cross woven with the thread which consists of 
a carbon fiber. The carbon powder which supported the alloy which consists of platinum or 
platinum, and other metals is scoured in the front face and crevice by the side of the electrolyte 
film 12 of this carbon cross. This electrolyte film 12 and two gas diffusion electrodes 14 After 
two gas diffusion electrodes 14 have considered as the sandwich structure on both sides of the 
electrolyte film 12 100 degrees C cannot be found and 160 degrees C is 110 degrees C or 130 
degrees C in temperature preferably. 1 — MPa {10.2 kgf/cm2} or 20 — MPa(s) {102 kgf/cm2} — 
desirable — 5 — MPa(s) {51 kgf/cm2} or 10 — it is joined by the hot pressing which the 
pressure of MPa(s) {102 kgf/cm2} is made to act, and is joined 

[0030] The collector 20 is formed in the square tabular with the substantia-compacta carbon 
which compressed carbon, and turned precisely and it presupposed gas un-penetrating. Hole 22A 
or 22D of the diameter of the same is formed in the four corners of the field (laminating side) in 
contact with the gas diffusion electrode 14 of a collector 20 from four corners in the equal 
position. This hole 22A etc. forms the passage of the cooling media (for example, water etc.) 
which penetrate a fuel cell 10 in the direction of a laminating, hole 22A formed in these four 
corners, or 22D — each — a hole — in between, the long and slender holes 24, 26, 34, and 36 
are formed These holes 24 and 26 form the feeding-and-discarding passage 25 and 27 of the 
fuel gas which penetrates a fuel cell 10 in the direction of a laminating, and holes 34 and 36 form 
the feeding-and-discarding passage 35 and 37 of the oxidization gas which similarly penetrates a 
fuel cell 10 in the direction of a laminating. 

[0031] Between the hole 34 of one field (screen of drayying 2 ) of the laminating side of a 
collector 20, and the hole 36, two or more ribs 38 with a width of face [ of 2mm ] and a height of 
1mm arranged at the longitudinal direction of a hole 24 and a hole 26 and parallel are formed. 
This rib 38 forms the oxidization gas passageway 39 of the 2mmx1mm rectangle cross section 
which makes the passage of oxidization gas by the gas diffusion electrode 14. Moreover, between 
the hole 24 of another side (rear face of drawing 2 ) of the laminating side of a collector 20, and 
the hole 26, two or more ribs 28 of the same configuration as a rib 38 are formed by 
arrangement parallel to the longitudinal direction of a hole 34 and a hole 36. This rib 28 forms the 
fuel gas passage 29 which makes the passage of the fuel gas of the same cross section as the 
oxidization gas passageway 39 by the gas diffusion electrode 14. This fuel gas passage 29 serves 
as arrangement which intersects perpendicularly with the oxidization gas passageway 39. 
[0032] As shown in drawing 1 and dr awin g 3 , the hydrophilic coat (5nm or 100nm) 40 is formed 
in the forming face (the side of ribs 28 and 38, and field between each rib) of the collector 20 
which forms the fuel gas passage 29 and the oxidization gas passageway 39 for thickness of the 
polyacrylamide (PAAM). The hydrophilic coat 40 carries out being fixed time immersed of the 
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base material of the collector 20 in which the hydrophilic coat 40 is not formed at a PAAM 
solution, and after that, fixed time dryness is carried out at predetermined temperature, and it 
forms it. In the example, it flooded with the PAAM solution for 90 seconds, the base material of a 
collector 20 was dried for 10 minutes at the temperature of 120 degrees C, and the hydrophilic 
coat 40 was formed. 

[0033] Although a fuel cell 10 carries out the laminating of the electrolyte film 12, a gas diffusion 
electrode 14, and the collector 20 and forms them, it arranges a collector 20 in the case of a 
laminating as shown in drawing 2 so that a hole 34 may be located in the perpendicular bottom, 
and so that the rib 28 and rib 38 which were formed in the confrontation side of two collectors 
20 which confront each other on both sides of the electrolyte film 12 and two gas diffusion 
electrodes 14 may intersect perpendicularly. In this way, fuel gas and oxidization gas are supplied 
to two gas diffusion electrodes 14 which fuel gas and oxidization gas flow to the fuel gas passage 
29 and the oxidization gas passageway 39, and stand face to face against the constituted fuel 
cell 10 on both sides of the electrolyte film 12 if fuel gas and oxidization gas are supplied to the 
feeding-and-discarding passage 25 and the feeding-and-discarding passage 35, respectively, 
electrochemical reaction shown in the above-mentioned reaction formula (1) and (2) is 
performed, and chemical energy is changed into direct electrical energy. 

[0034] Next, the situation in the oxidization gas passageway 39 when the fuel cell 10 is operated 
is explained. Operation of a fuel cell 10 leads the water produced on the front face of the 
electrolyte film 12 by the reaction to the forming face of the oxidization gas passageway 39 of a 
gas diffusion electrode 14. This generation water makes the hydrophilic coat 40 a damp or wet 
condition by contacting the hydrophilic coat 40 formed in the forming face of the oxidization gas 
passageway 39 of a collector 20. And generation water is transmitted to the hydrophilic coat 40 
and its front face with the self-weight, flows in a vertical lower part, and is discharged from the 
oxidization gas passageway 39. Moreover, in case generation water is transmitted to the 
hydrophilic coat 40 and its front face and flows in a vertical lower part, it evaporates the 
oxidization gas passageway 39 in the flowing oxidization gas, and is discharged from the 
oxidization gas passageway 39 with oxidization gas. Since generation water is transmitted to the 
hydrophilic coat 40 which makes a superficial film and presents a hydrophilic property, and its 
front face and flows, it does not check the flow of the oxidization gas which flows the oxidization 
gas passageway 39. 

[0035] On the other hand, since the fuel gas humidified to near the maximum vapor tension is 
passed in the fuel gas passage 29, depending on the operation situation of a fuel cell 10, it may 
become supersaturation and a steam may dew the forming face of the fuel gas passage 29. Such 
dew condensation water makes the hydrophilic coat 40 a damp or wet condition, and spreads 
thinly on the hydrophilic coat 40 and its front face. And if it dews superfluously, water will be 
transmitted to the hydrophilic coat 40 and its front face, and will flow in a vertical lower part. 
When the water vapor pressure of fuel gas has not resulted even in saturated-water vapor 
pressure, the water of the hydrophilic coat 40 and its front face is evaporated to fuel gas, raises 
the water vapor pressure of fuel gas to saturated-water vapor pressure, and promotes supply of 
the water which runs short by the anode pole side of the electrolyte film 12. 
[0036] Drawing 4 is the graph which illustrated the relation of the voltage and time in the fuel 
cell (henceforth "the fuel cell of the conventional example") which does not form the hydrophilic 
coat 40 in the forming face of the fuel cell 10 of this example, the fuel gas passage 29, and the 
oxidization gas passageway 39. Among a graph, Curve A shows the relation between the voltage 
of a fuel cell 10, and time, and Curve B shows the relation between the voltage of the fuel cell of 
the conventional example, and time. It was admitted that the fuel cell 10 which formed the 
hydrophilic coat 40 in the forming face of the fuel gas passage 29 and the oxidization gas 
passageway 39 was stabilized as compared with the fuel cell of the conventional example in 
which the hydrophilic coat 40 is not formed, and high voltage was maintained so that it might 
illustrate. 

[0037] In addition, in the example, although the fuel gas passage 29 and the oxidization gas 
passageway 39 were made into the 2mmx1mm rectangle cross section, no matter it might be 
what cross-section configuration, the effect was accepted as compared with the fuel cell of the 
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conventional example. When the shortest diameter is 3mm or less among the cross-section 
configurations of the fuel gas passage 29 and the oxidization gas passageway 39 One side 
compares with the fuel cell by which the side of the shorter one formed water-repellent sex-skin 
films, such as a fluororesin, in the forming face of), such as 3 etc. mm or less, the fuel gas 
passage 29, and the oxidization gas passageway 39 in 3mm or less and a rectangle by (for 
example, a square. The improvement for which the drainage nature of the water produced in the 
fuel gas passage 29 and the oxidization gas passageway 39 was conspicuous was accepted. 
[0038] According to the fuel cell 10 of an example explained above, by having formed the 
hydrophilic coat 40 in the forming face of the oxidization gas passageway 39, the water produced 
in the oxidization gas passageway 39 can be more certainly discharged from the oxidization gas 
passageway 39, and the diffusibility to the gas diffusion electrode 14 of oxidization gas can be 
raised. Therefore, it can consider as a more efficient fuel cell. Moreover, the water by dew 
condensation of the forming face of the fuel gas passage 29 can be thinly spread on the 
hydrophilic coat 40 and its front face by having formed the hydrophilic coat 40 in the forming 
face of the fuel gas passage 29. Consequently, the inflow to the fuel gas passage 29 of fuel gas 
can be made into a more positive thing, and the diffusibility to the gas diffusion electrode 14 of 
fuel gas can be raised. 

[0039] In addition, although the hydrophilic coat 40 was formed by PAAM in the example, the 
composition which forms the hydrophilic coat 40 by other hydrophilic material (for example, a 
phosphoric-acid clo mate, silicon oxide, etc.) is also suitable. Moreover, in the example, although 
the hydrophilic coat 40 was formed in each forming face of the fuel gas passage 29 and the 
oxidization gas passageway 39, the composition which forms the hydrophilic coat 40 only in the 
forming face of the oxidization gas passageway 39 does not interfere, either. 

[0040] Next, the fuel cell 110 which is the 2nd example of this invention is explained. Explanatory 
drawing which illustrates the outline of the composition of a fuel cell 1 10 in which drawing 5 is 
the 2nd example, the decomposition perspective diagram which illustrates the outline of each 
part material in which drawing 6 constitutes a fuel cell 110, and drawing 7 are the B-2-B-2 line 
cross sections of the fuel cell 1 10 shown in drawin g 5 . the electrolyte film 12 with which a fuel 
cell 1 10 constitutes the fuel cell 10 of the 1st example as shown in drawing 5 or drawing 7 , a 
gas diffusion electrode 14, and a seal — the same electrolyte film 12 as a member 45, a gas 
diffusion electrode 14, and a seal — it consists of a member 45, a collector 120, and sheet metal 
131,132 formed with the hydrophilic porosity object In addition, the same sign is given to the 
same composition as the fuel cell 10 of the 1st example among the composition of a fuel cell 
1 10, and the explanation is omitted. 

[0041] The collector 120 is formed in the square tabular with the substantia-compacta carbon 
which is the same material as the collector 20 of the 1st example. Hole 122A of the 
configuration as hole 22A of four corners or 22D, and the holes 24, 26, 34, and 36 which 
penetrate the laminating side formed in the collector 20 of the 1 st example where a collector 
120 is the same as shown in dra wing 6 or 122D, and the hole 124,126,134,136 are formed. Hole 
122A or 122D forms the passage of the cooling media (for example, water etc.) which penetrate 
a fuel cell 110 in the direction of a laminating like hole 22A or 22D formed in the collector 20 of 
the 1st example. Moreover, a hole 124,126 and the hole 134,136 as well as the holes 24 and 26 
and holes 34 and 36 which were formed in the collector 20 of the 1st example form the feeding- 
and-discarding passage 125,127 of the fuel gas which penetrates a fuel cell 110 in the direction 
of a laminating, and the feeding-and-discarding passage 135,137 of oxidization gas. 
[0042] Between the hole 134 of one field (screen of drawing 6 ) of the laminating side of a 
collector 120, and the hole 136, two or more ribs 138 arranged at the longitudinal direction of a 
hole 124 and a hole 126 and parallel are formed, the hole of this rib 138 — the 134 neighborhood 
and a hole — level difference section 138A which prepared the level difference for thickness of 
the sheet metal 131,132 mentioned later is formed in the 136 neighborhood, and sheet metal 
131,132 can be installed in this level difference section 138A A rib 138 forms the oxidization gas 
passageway 139 which makes the passage of oxidization gas by the gas diffusion electrode 14, 
and level difference section 138A forms passage 139A which makes the entrance section and 
the outlet section of the oxidization gas passageway 139 with sheet metal 131,132. even if the 
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slot between the ribs 1 38 formed towards passage 1 39A from the oxidization gas passageway 
139 installs sheet metal 131,132 in level difference section 138A — the cross section of passage 
1 39A — the cross section of the oxidization gas passageway 1 39, and abbreviation — it is 
deeply formed one by one so that it may become the same Also between the hole 1 24 of the 
field (rear face of drawing 6 ) of another side of the laminating side of a collector 1 20, and the 
hole 126, a rib 138, two or more ribs 128 of the same configuration as level difference section 
138A, and level difference section 128A are formed, and passage 129A which makes the 
entrance section and the outlet section of the fuel gas passage 129 which makes the passage of 
the fuel gas of the same cross section as the oxidization gas passageway 1 39 with a gas 
diffusion electrode 14 and sheet metal 131,132, and the fuel gas passage 
[0043] As shown in drawing 5 and drawing 7 , the hydrophilic coat 140 formed of the same 
technique with the same material as the hydrophilic coat 40 of the 1st example is formed in the 
forming face (the side of a rib 128, and field between each rib) of the collector 120 which forms 
the fuel gas passage 129 and passage 129A, and the forming face (the side of a rib 138, and field 
between each rib) of the collector 120 which forms the oxidization gas passageway 139 and 
passage 139A. 

[0044] the sheet metal of the rectangle formed of the porous carbon in which, as for sheet metal 
131,132, porosity has 30% or 80% of absorptivity — it is a member, and as shown in drawing 6 , it 
is installed in level difference section 128A and level difference section 138A which were formed 
in the collector 120 

[0045] In this way, fuel gas and oxidization gas are supplied to two gas diffusion electrodes 14 
which fuel gas and oxidization gas flow to the fuel gas passage 129 and the oxidization gas 
passageway 139, and stand face to face against the constituted fuel cell 1 10 on both sides of 
the electrolyte film 12 if fuel gas and oxidization gas are supplied to the feeding-and-discarding 
passage 125 and the feeding-and-discarding passage 135, respectively, electrochemical reaction 
shown in the above-mentioned reaction formula (1) and (2) is performed, and chemical energy is 
changed into direct electrical energy. 

[0046] Next, the situation near [ which constitutes the outlet section of the oxidization gas 
passageway 139 when the fuel cell 1 10 is operated ] passage 139A is explained. If a fuel cell 1 10 
is operated, as the 1st example explained, the water produced in the oxidization gas passageway 
139 will be transmitted to the hydrophilic coat 140 formed in the forming face of the oxidization 
gas passageway 139, and its front face, and will flow in a perpendicular lower part. The water 
which flowed to passage 139A is absorbed by the sheet metal 132 installed in passage 139A as 
the arrow in drawing 7 shows. The water absorbed by sheet metal 132 evaporates passage 139A 
and the feeding-and-discarding passage 137 to the flowing oxidization gas, and is discharged 
from a fuel cell 1 10 with oxidization gas. 

[0047] On the other hand, since the fuel gas humidified to near the maximum vapor tension is 
passed by passage 129A which constitutes the entrance section of the fuel gas passage 129, 
depending on the operation situation of a fuel cell 1 10, it may become with supersaturation and a 
steam may dew the forming face of passage 1 29A. Such dew condensation water is absorbed by 
sheet metal 131 like the case of the sheet metal 132 shown by the arrow of drawing 7 . 
Moreover, although the fuel gas passage 129 may also be dewed, since this water is transmitted 
to the hydrophilic coat 140 and its front face and flows when the hydrophilic coat 140 is made 
into a damp or wet condition and it dews superfluously like the case of the oxidization gas 
passageway 139, it does not check the diffusion to the gas diffusion electrode 14 of fuel gas. 
When the water vapor pressure of fuel gas has not resulted even in saturated-water vapor 
pressure, the water which is transmitted to the hydrophilic coat 140 and its front face, and flows, 
and the water absorbed by sheet metal 131 are evaporated to fuel gas, raises the water vapor 
pressure of fuel gas to saturated-water vapor pressure, and promotes supply of the water which 
runs short by the anode pole side of the electrolyte film 12. 

[0048] According to the fuel cell 1 10 of the 2nd example explained above, the water which 
flowed into passage 139A can be more certainly discharged from passage 139A by having 
installed the sheet metal 132 which has absorptivity in passage 139A which constitutes the 
outlet section of the oxidization gas passageway 139. Therefore, it can prevent that water is 
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overdue at the edge of the perpendicular lower part of passage 139A, and let it be a more 
efficient fuel cell. Moreover, since sheet metal 131 absorbs the water by dew condensation to 
the forming face of passage 129A by having installed the sheet metal 131 which has absorptivity 
in passage 129A which constitutes the entrance section of the fuel gas passage 129, it can 
prevent that dew condensation water is overdue in passage 1 29A. 

[0049] In addition, although sheet metal 131,132 was installed in the entrance section and the 
outlet section of the oxidization gas passageway 139 in the fuel cell 1 10 of the 2nd example, the 
composition of installing sheet metal 132 only in the outlet section of the oxidization gas 
passageway 139 may be used. Moreover, although sheet metal 131,132 was installed in the 
entrance section and the outlet section of the fuel gas passage 129 in the fuel cell 110 of the 
2nd example, the composition of installing sheet metal 131 only in the entrance section of the 
fuel gas passage 129 may be used. Although sheet metal 131,132 was installed in the entrance 
section of the oxidization gas passageway 139, the outlet section and the entrance section of 
the fuel gas passage 129, and the outlet section in the fuel cell 110 of the 2nd example Are good 
also as composition which does not install sheet metal 131,132 in the entrance section of the 
fuel gas passage 129, and the outlet section in the fuel cell of the type with which a steam does 
not dew the forming face of the fuel gas passage 129. The oxidization gas passageway 139 is 
good also as composition which does not independently install sheet metal 131,132 in the 
entrance section of the oxidization gas passageway 139, and the outlet section by the fuel cell of 
the type which has the passage of generation water. 

[0050] Moreover, although sheet metal 131,132 was formed in the fuel cell 110 of the 2nd 
example by the porous carbon which has absorptivity, since what is necessary is just to have 
absorptivity, the composition which forms sheet metal 131,132 with the resin which has 
absorptivity, for example may be used. 

[0051] Next, the fuel cell 210 which is the 3rd example of this invention is explained. Drawing 8 is 
explanatory drawing which illustrates the outline of the composition of the fuel cell 210 of the 
3rd example, the composition whose fuel cell 210 of the 3rd example constitutes the fuel cell 10 
of the 1st example so that it may illustrate — the electrolyte film 12 which is a member, a gas 
diffusion electrode 14, a collector 20, and a seal — the same electrolyte film 12 as a member 45, 
a gas diffusion electrode 14, a collector 20, and a seal — a member 45 and porosity — it 
consists of members 60 The sign same about the same composition as the composition of the 
fuel cell 10 of the 1st example is attached among the composition of a fuel cell 210, and the 
explanation is omitted. 

[0052] porosity — the member 60 is formed of the porous carbon in which porosity has 30% or 
80% of absorptivity porosity — the member 60 is fitted in the feeding-and-discarding passage 37 
so that it may illustrate, and the edge of the perpendicular lower part of the oxidization gas 
passageway 39 may be contacted 

[0053] In this way, the fuel cell 210 of the 3rd constituted example also performs 
electrochemical reaction shown in the above-mentioned reaction formula (1) and (2), and 
changes chemical energy into direct electrical energy. [ as well as the fuel cell 10 of the 1st 
example ] Since the hydrophilic coat 40 is formed in the field which forms the oxidization gas 
passageway 39 of a collector 20 at this time, as the fuel cell 10 of the 1st example explained, the 
water produced in the oxidization gas passageway 39 is transmitted to the hydrophilic coat 40 
and its front face with the self-weight, and moves to a perpendicular lower part, the porosity to 
which the water which flowed to the edge of the perpendicular lower part of the oxidization gas 
passageway 39 touches this edge — it absorbs to a member 60 — having — porosity — the 
pore of a member 60 is evaporated in the flowing oxidization gas, and it is discharged with 
oxidization gas from a fuel cell 210 

[0054] perpendicular in the inside of the oxidization gas passageway 39 according to the fuel cell 
210 of the 3rd example explained above — the porosity which installed the water which flowed 
caudad in the feeding-and-discarding passage 37 — since a member 60 absorbs promptly, 
generation water can be more certainly discharged from the oxidization gas passageway 39 
Consequently, it can prevent that water is overdue at the edge of the perpendicular lower part of 
the oxidization gas passageway 39, and let it be a more efficient fuel cell. 
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[0055] in addition — the fuel cell 210 of the 3rd example — the inside of the feeding-and- 
discarding passage 37 — the direction of a laminating — the porosity of one — although the 
member 60 was fitted in, it is good also as composition which the hole 36 of a collector 20 fits in 
beforehand the porosity member of the same width of face as the width of face of the direction 
of a laminating of a collector 20, carries out the laminating of this, and forms a fuel cell 210 
moreover — the fuel cell 210 of the 3rd example — porosity — what has absorptivity although 
the member 60 was formed by the porous carbon — it is — ****ing — for example, sponge etc. 
— porosity — the composition which forms a member 60 may be used furthermore — the fuel 
cell 210 of the 3rd example — porosity — although the member 60 was formed in the 
configuration exactly fitted in the feeding-and-discarding passage 37 — porosity — if the edge 
of the perpendicular lower part of the oxidization gas passageway 39 is contacted, no matter a 
member 60 may be what configuration, it does not interfere 

[0056] Next, the fuel cell 310 which is the 4th example of this invention is explained. Explanatory 
drawing in which drawing 9 illustrates the outline of the composition of the fuel cell 310 of the 
4th example, the D2-D2 line cross section of the fuel cell 310 which showed drawin g 10 to 
drawing 9 , and drawin g 1 1 are the D3-D3 line cross sections of the fuel cell 310 shown in 
drayying 10 . the composition whose fuel cell 310 of the 4th example constitutes the fuel cell 10 
of the 1st example as shown in drawing 9 — the electrolyte film 12 which is a member, a gas 
diffusion electrode 14, a collector 20, and a seal — the same electrolyte film 12 as a member 45, 
a gas diffusion electrode 14, a collector 20, and a seal — it consists of a member 45 and a wick 
70 The sign same about the same composition as the composition of the fuel cell 10 of the 1st 
example is attached among the composition of a fuel cell 310, and the explanation is omitted. 
[0057] The wick 70 is formed with metals (for example, iron, copper, etc.), and a cross section is 
the cylindrical member whose length is 6mm with one-side the square it is [ square ] 200micro. 
As shown in drawing 9 or d rawin g 1 1 , the wick 70 is being pasted up and fixed with adhesives so 
that more than the half of the longitudinal direction may project at the edge of the perpendicular 
lower part of the oxidization gas passageway 39 in the feeding-and-discarding passage 37 of 
oxidization gas. 

[0058] In this way, the fuel cell 310 of the 4th constituted example also performs 
electrochemical reaction shown in the above-mentioned reaction formula (1) and (2), and 
changes chemical energy into direct electrical energy. [ as well as the fuel cell 10 of the 1st 
example ] At this time, as the fuel cell 10 of the 1st example explained, the water produced in 
the oxidization gas passageway 39 is transmitted to the hydrophilic coat 40 and its front face 
with the self-weight, and flows in a perpendicular lower part. As shown in drawin g 9 , the water 
which flowed to the edge of the perpendicular lower part of the oxidization gas passageway 39 is 
transmitted to the wick 70 pasted up and fixed, serves as waterdrop 72 and trickles it into this 
edge. The water dropped at waterdrop 72 and the feeding-and-discarding passage 37 evaporates 
the feeding-and-discarding passage 37 to the flowing oxidization gas, and is discharged with 
oxidization gas from a fuel cell 310. 

[0059] According to the fuel cell 310 of the 4th example explained above, since the water which 
flowed the inside of the oxidization gas passageway 39 in the vertical lower part is transmitted to 
the wick 70 pasted up and fixed, serves as waterdrop 72 and trickles into the edge of the 
perpendicular lower part of the oxidization gas passageway 39, generation water can be more 
certainly discharged from the oxidization gas passageway 39. Consequently, it can prevent that 
water is overdue at the edge of the perpendicular lower part of the oxidization gas passageway 
39, and let it be a more efficient fuel cell. 

[0060] In addition, although the wick 70 was formed with the metal in the fuel cell 310 of the 4th 
example, a wick 70 may be formed of what material and the front face has a wettability good 
thing desirable [ a wick ]. For example, you may form with a ceramic or a resin. Moreover, 
although the cylindrical member was used for the wick 70 in the fuel cell 310 of the 4th example, 
the composition using thread is also more suitable than an acrylic, cotton's, etc. 
[0061] Next, the fuel cell 410 which is the 5th example of this invention is explained. Explanatory 
drawing in which drawing 12 illustrates the outline of the composition of the fuel cell 410 of the 
5th example, the E2-E2 line cross section of the fuel cell 410 which showed drawing 13 to 
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dr awi n g 1 2 , and dr a win g 14 are the E3-E3 line cross sections of the fuel cell 410 shown in 
drawing 1 2 . the composition whose fuel cell 410 of the 5th example constitutes the fuel cell 10 
of the 1st example as shown in drawi ng 12 — the electrolyte film 12 which is a member, a gas 
diffusion electrode 14, and a seal — the same electrolyte film 12 as a member 45, a gas diffusion 
electrode 14, and a seal — it consists of a member 45 and a collector 420 The collector 420 is 
formed in the square tabular with the nature carbon of precise like the collector 20 of the 1st 
example, and is carrying out the same configuration as a collector 20 except for the portion 
equivalent to the hole 36 of the collector 20 of the 1st example. Therefore, about the same 
composition as the composition of the fuel cell 10 of the 1st example, the same sign was 
attached among the composition of a fuel cell 410. Moreover, about the same composition as the 
composition of the collector 20 of the 1st example, the sign which added 400 to the sign given to 
the collector 20 was attached among the composition of a collector 420. The explanation about 
the same composition as the fuel cell 10 of these 1st examples and the same composition as a 
collector 20 is omitted. 

[0062] As shown in dr a w i n g 1 2 or drawngj 4 , the hole 436 of the same configuration as a hole 
36 is formed in the portion equivalent to the hole 36 of the collector 20 of the 1st example of a 
collector 420 for circumferential type. The bridge 470 of a square cross section which connects 
the edge of the perpendicular lower part of each oxidization gas passageway 439 and the soffit 
of a hole 436 to this hole 436 is formed. This bridge 470 is formed so that one of the forming 
face of the may become the base of the slot formed between ribs 438, and the same flat 
surface. The hydrophilic coat 440 is continuously formed in the front face of a bridge 470 from 
the forming face of the oxidization gas passageway 439 of a collector 420. 
[0063] In this way, the fuel cell 410 of the 5th constituted example also performs 
electrochemical reaction shown in the above-mentioned reaction formula (1) and (2), and 
changes chemical energy into direct electrical energy. [ as well as the fuel cell 10 of the 1st 
example ] At this time, as the fuel cell 10 of the 1st example explained, the water produced in 
the oxidization gas passageway 439 is transmitted to the hydrophilic coat 440 and its front face 
with the self-weight, and flows in a vertical lower part. The water which flowed to the edge of 
the perpendicular lower part of the oxidization gas passageway 439 is transmitted to the 
hydrophilic coat 440 of the forming face of the oxidization gas passageway 439, and the bridge 
470 formed continuously, and its front face, and flows in a vertical lower part further. The water 
which is transmitted to the hydrophilic coat 440 of a bridge 470 and its front face, and flows 
evaporates the feeding-and-discarding passage 437 to the flowing oxidization gas, and is 
discharged with oxidization gas from a fuel cell 410. 

[0064] According to the fuel cell 410 of the 5th example explained above, since the water which 
flowed the inside of the oxidization gas passageway 439 in the vertical lower part is transmitted 
to the forming face of the oxidization gas passageway 39, and the bridge 470 formed 
continuously and flows in a vertical lower part further, generation water can be more certainly 
discharged from the oxidization gas passageway 439. Consequently, it can prevent that water is 
overdue at the edge of the perpendicular lower part of the oxidization gas passageway 439, and 
let it be a more efficient fuel cell. 

[0065] In addition, although the cross section of a bridge 470 was made into the square in the 
fuel cell 410 of the 5th example, you may be what cross-section configuration. Moreover, in the 
fuel cell 410 of the 5th example, although the bridge 470 was formed as a collector 420 and one, 
it may form as another member and you may attach. In this case, a bridge 470 may be formed by 
what material and its thing with sufficient wettability is [ the front face ] desirable. 
[0066] Next, the fuel cell 510 which is the 6th example of this invention is explained. Drawing 15 
is a plan which illustrates a general view of the collector 520 used for the fuel cell 510 of the 6th 
example. A fuel cell 510 is an individual macromolecule type fuel cell like the 1st example, and 
consists of the electrolyte film which is not illustrated, a gas diffusion electrode, a collector 520, 
and a seal member. The electrolyte film and gas diffusion electrode which constitute the fuel cell 
510 of the 6th example are formed by the same technique of the same material as the 
electrolyte film 12 and gas diffusion electrode 14 which constitute the fuel cell 10 of the 1st 
example. Therefore, the detailed explanation about the electrolyte film which constitutes the fuel 
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cell 510 of the 6th example, and a gas diffusion electrode is omitted. 

[0067] The collector 520 is formed as plate-like part material of eight square shapes with the 
substantia-compacta carbon which is the same material as the collector 20 of the 1st example. 
A long and slender hole 524 t 526 and a long and slender hole 534,536 are formed near the edge of 
four oblique sides along the side among the eight sides of a collector 520 so that it may 
illustrate. When the laminating of this hole 524,526 and hole 534,536 is carried out, they form the 
feeding-and-discarding passage of two fuel gas which penetrates a fuel cell 510 in the direction 
of a laminating, and the feeding-and-discarding passage of two oxidization gas. Between the 
holes 534 and holes 536 of the laminating side of a collector 520, two or more ribs 538 arranged 
in parallel with the inclination, the longitudinal direction of a hole 524,526, and the parallel, i.e., 
perpendicular direction, of 45 degrees are formed so that it may illustrate. [ on the other hand / 
(screen of drawing 15 ) ] This rib 538 forms the oxidization gas passageway 539 which makes the 
passage of oxidization gas on the surface of a gas diffusion electrode. Between the holes 524 
and holes 526 of the laminating side of a collector 520, although not illustrated, a rib 538 and two 
or more ribs 528 which intersect perpendicularly are formed, and the fuel gas passage 529 which 
makes the passage of fuel gas on the rib 528 and front face of a gas diffusion electrode is 
formed. [ on the other hand / (rear face of drawi ng 15 ) ] The hydrophilic coat 540 of the same 
material as the hydrophilic coat 40 formed in the forming face of the oxidization gas passageway 
39 of the collector 20 of the 1 st example and the fuel gas passage 29 is formed in the field which 
forms the oxidization gas passageway 539 and the fuel gas passage 529 of a collector 520. 
Therefore, if the F-F line cross section in drawing shows the fuel cell 510 which carried out the 
laminating, the cross section will become being the same as that of the cross section of the fuel 
cell 10 of the 1st example shown in d raw ing 1 . 

[0068] In this way, the fuel cell 510 of the 6th constituted example also performs 
electrochemical reaction shown in the above-mentioned reaction formula (1) and (2), and 
changes chemical energy into direct electrical energy. [ as well as the fuel cell 10 of the 1st 
example ] Since the oxidization gas passageway 539 inclines, as the fuel cell 10 of the 1st 
example explained, the water produced in the oxidization gas passageway 539 at this time is 
transmitted to the hydrophilic coat 540 and its front face with the self-weight, and flows to the 
downward hole 536 side. As shown in explanatory drawing of drawing 16 , the water which 
resulted in the hole 536 serves as waterdrop 560 which surrounds the angle above the hole 536 
side edge which is a rib 538, is transmitted to the forming face of the inclined hole 536, flows 
(the direction of the arrow in drawing), and gathers for the perpendicular lower part of a hole 
536. In this way, the collected water evaporates the inside of the passage of the oxidization gas 
formed by carrying out the laminating of the hole 536 in the flowing oxidization gas, and is 
discharged from a fuel cell 510 with oxidization gas. Moreover, by installing a fuel cell 510 so that 
the passage of oxidization gas may incline, this water flows caudad and is discharged from a fuel 
cell 510. 

[0069] On the other hand, like the fuel cell 10 of the 1st example, since the fuel gas humidified 
to near the maximum vapor tension is passed, depending on the operation situation of a fuel cell 
510, it may become supersaturation and a steam may dew the forming face of the fuel gas 
passage 529 in the fuel gas passage 529. Such dew condensation water makes the hydrophilic 
coat 540 a damp or wet condition, and spreads thinly on the hydrophilic coat 540 and its front 
face. And if it dews superfluously, water will be transmitted to the hydrophilic coat 540 and its 
front face, and will flow the inside of the fuel gas passage 529 caudad. When the water vapor 
pressure of fuel gas has not resulted even in saturated-water vapor pressure, the water of the 
hydrophilic coat 540 and its front face is evaporated to fuel gas, raises the water vapor pressure 
of fuel gas to saturated-water vapor pressure, and promotes supply of the water which runs 
short by the anode pole side of an electrolyte film. 

[0070] Since the water produced in the oxidization gas passageway 539 by having made the 
oxidization gas passageway 539 which formed the forming face with the hydrophilic coat 540 
incline according to the fuel cell 510 of the 6th example explained above is transmitted to the 
hydrophilic coat 540 and its front face, and flows, and it is transmitted to the forming face of the 
hole 536 with which the water which resulted in the hole 536 inclined and flows below, generation 
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water can be more certainly discharged from the oxidization gas passageway 539. consequently, 
the hole of the oxidization gas passageway 539 — it can prevent that water is overdue in the 
536 neighborhood, and let it be a more efficient fuel cell In addition, the effect that the fuel cell 
10 of the 1st example does so, and the same effect are done so. 

[0071] In addition, although 45 degrees of oxidization gas passagewaies 539 were made to incline 
from perpendicular in the fuel cell 510 of the 6th example, the degree of tilt angle is not 
restricted to 45 degrees, and is good as any angles. Moreover, although the hydrophilic coat 540 
was formed only in the forming face of the oxidization gas passageway 539 of a collector 520, 
and the fuel gas passage 529 in the fuel cell 510 of the 6th example, the composition which 
forms the hydrophilic coat 540 is also suitable also for the inner skin of a hole 536. If the 
hydrophilic coat 540 is formed in the inner skin of a hole 536, more promptly, it is transmitted to 
the forming face of a hole 536, and the water which flowed the inside of the oxidization gas 
passageway 539, and resulted in the hole 536 can be poured. 

[0072] in addition, the hole of the oxidization gas passageway 539 of the collector 520 which 
constitutes the fuel cell 510 of the 6th example — the hole of the 536 neighborhood or fuel-gas 
passage 529 — the porosity with which the fuel cell 210 of the composition which installs the 
sheet metal which has absorptivity like the sheet metal 131,132 with which the fuel cell 1 10 of 
the 2nd example shown in drawing 6 is equipped in the 524 neighborhood, and the 3rd example 
shown in the hole 536 of a collector 520 at drawing 8 is equipped — it is good also as 
composition equipped with the water which sheet metal or the porosity member flowed the 
inside of the oxidization gas passageway 539, and resulted in the hole 536 when installing such 
sheet metal or the porosity member in the fuel cell 510 — more — prompt — absorbing — the 
perpendicular lower part of a hole 536 — it can collect — the hole of the fuel gas passage 529 - 
- the dew condensation water produced in the 524 neighborhood — absorbing — a hole — it 
can prevent that water is overdue in the 524 neighborhood 

[0073] Next, the fuel cell 610 which is the 7th example of this invention is explained. Drawing 17 
is a plan which illustrates a general view of the collector 620 used for the fuel cell 610 of the 7th 
example. A fuel cell 610 is an individual macromolecule type fuel cell like the 1st example, and 
consists of the electrolyte film which is not illustrated, a gas diffusion electrode, a collector 620, 
and a seal member. The electrolyte film and gas diffusion electrode which constitute the fuel cell 
610 of the 7th example are formed by the same technique of the same material as the 
electrolyte film 12 and gas diffusion electrode 14 which constitute the fuel cell 10 of the 1st 
example. Therefore, the detailed explanation about the electrolyte film which constitutes the fuel 
cell 510 of the 7th example, and a gas diffusion electrode is omitted. 

[0074] The collector 620 is formed as plate-like part material of eight square shapes with the 
substantia-compacta carbon which is the same material as the collector 20 of the 1st example. 
A long and slender hole 624,626 and a long and slender hole 634,636 are formed near the edge of 
four oblique sides along the side among the eight sides of a collector 620 so that it may 
illustrate. When the laminating of this hole 624,626 and hole 634,636 is carried out, they form the 
feeding-and-discarding passage of two fuel gas which penetrates a fuel cell 610 in the direction 
of a laminating, and the feeding-and-discarding passage of two oxidization gas. Between the 
holes 634 and holes 636 of the laminating side of a collector 620, the level difference side 637 
which fell by one step is formed from the flat surface of a rim, and two or more ribs 638 of the 
square arranged regularly are formed in this level difference side 637 so that it may illustrate. 
[ on the other hand / (screen of drawin g 17 ) ] This level difference side 637 forms the passage 
of grid-like oxidization gas on a rib 638 and the front face of a gas diffusion electrode. Moreover, 
the level difference side 637 formed between the hole 634 and the hole 636, the level difference 
side 627 of the same configuration as a rib 638, and the rib 628 are formed also between the 
hole 624 of another side (rear face of dra w i ng 1 7 ) of the laminating side of a collector 620, and 
the hole 626. This level difference side 627 forms the passage of grid-like fuel gas on a rib 628 
and the front face of a gas diffusion electrode. 

[0075] The hydrophilic coat (not shown) formed of the same material as the hydrophilic coat 40 
of the 1st example is formed in the level difference side 637, the side of a rib 638, and the level 
difference side 627 and the side of a rib 628. Moreover, the sheet metal 631,632 formed with the 
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same material as the sheet metal 131,132 of the 2nd example is installed near the edge by the 
side of the hole 634 of the level difference side 637, and near the edge by the side of a hole 636. 
Although not illustrated, sheet metal 631,632 is installed also near the edge by the side of the 
hole 624 of the level difference side 627, and near the edge by the side of a hole 626. 
[0076] In this way, the fuel cell 610 of the 7th constituted example also performs 
electrochemical reaction shown in the above-mentioned reaction formula (1) and (2), and 
changes chemical energy into direct electrical energy. [ as well as the fuel cell 10 of the 1st 
example ] At this time, as the fuel cell 10 of the 1st example explained, the water produced in 
the level difference side 637 is transmitted to the hydrophilic coat 640 and its front face, and 
flows in a vertical lower part. That is, water flows in a vertical lower part, bypassing a rib 638, as 
the solid line arrow of explanatory drawing of drawing 1 8 shows, is absorbed by sheet metal 632, 
and gathers for the perpendicular lower part of a hole 636. In this way, the collected water 
evaporates the inside of the passage of the oxidization gas formed by carrying out the laminating 
of the hole 636 in the flowing oxidization gas, and is discharged from a fuel cell 610 with 
oxidization gas. Moreover, by installing a fuel cell 610 so that the passage of oxidization gas may 
incline, this water flows caudad and is discharged from a fuel cell 610. 

[0077] Even if the water which produced the oxidization gas which flows the inside of the level 
difference side 637 and the passage of the oxidization gas formed of rib 638 grade in the level 
difference side 637 carries out stagnant water in part like the stagnant water 660 temporarily 
shown in drawing 18 , since stagnant water 660 is bypassed as a drawing destructive line arrow 
shows, as for the diffusibility to the gas diffusion electrode of oxidization gas, the downstream of 
stagnant water 660 does not fall, either. 

[0078] On the other hand, since the fuel gas humidified to near the maximum vapor tension is 
passed in the passage of fuel gas, depending on the operation situation of a fuel cell 610, it 
becomes supersaturation and a steam dews the forming face of the passage of fuel gas. Such 
dew condensation water makes a hydrophilic coat a damp or wet condition, and spreads thinly on 
a hydrophilic coat and its front face. And if it dews superfluously, water will be transmitted to a 
hydrophilic coat and its front face, will flow in a perpendicular lower part, and will gather for the 
perpendicular lower part of a hole 526. When the water vapor pressure of fuel gas has not 
resulted even in saturated-water vapor pressure, the water of a hydrophilic coat and its front 
face is evaporated to fuel gas, raises the water vapor pressure of fuel gas to saturated-water 
vapor pressure, and promotes supply of the water which runs short by the anode pole side of an 
electrolyte film. 

[0079] Drawing 1 9 is the graph which illustrated the relation of the voltage and time in the fuel 
cell 610 of the 7th example, and the fuel cell of the conventional example. Among a graph, Curve 
C shows the relation between the voltage of a fuel cell 610, and time, and Curve B shows the 
relation between the voltage of the fuel cell (it is the same as the curve B of drawing 4 ) of the 
conventional example, and time. It was admitted that the fuel cell 610 of the 7th example was 
stabilized as compared with the fuel cell of the conventional example, and high voltage was 
maintained so that it might illustrate. 

[0080] Since the passage of oxidization gas was formed with the rib 638 with which even a hole 
636 is not continuing from a hole 634 according to the fuel cell 610 of the 7th example explained 
above, the water produced in the passage of oxidization gas can be poured in a perpendicular 
lower part irrespective of the flow direction of oxidization gas. Moreover, even if the water 
produced in the level difference side 637 carries out stagnant water in part, since oxidization gas 
bypasses stagnant water, the downstream of stagnant water can also maintain highly the 
diffusibility to the gas diffusion electrode of oxidization gas. Therefore, it can consider as a more 
efficient fuel cell. In addition, the effect that the effect that the fuel cell 1 0 of the 1 st example 
does so, the same effect, and the 2nd example do so, and the same effect are done so. 
[0081] in addition, the rib 738 of the collector 720 illustrated to drawing 20 since it is good if 
even a hole 636 is not continuing from a hole 634 although the end face of the rib 638 of a 
collector 620 was formed in the square in the fuel cell 610 of the 7th example — the 
composition which forms the end face of a rib in a rectangle like — in addition, the composition 
formed circularly may be used Moreover, although 45 degrees of flow directions of oxidization 
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gas were made to incline from perpendicular, what angle is sufficient as the degree of tilt angle, 
and it is not necessary to make it incline in the fuel cell 610 of the 7th example, furthermore, the 
fuel cell 210 of the composition which does not have sheet metal 631,632 although it had sheet 
metal 631,632 in the fuel cell 610 of the 7th example, and the 3rd example which replaced with 
sheet metal 631,632 and was shown in drawing 8 — like — porosity — composition equipped 
with a member 60 is also suitable 

[0082] Although the example of this invention was explained above, as for this invention, it is 
needless to say that it can carry out in the mode which becomes various within limits which are 
not limited to such an example at all and do not deviate from the summary of this invention. 
[0083] 

[Effect of the Invention] Since the hydrophilic part material which presents the hydrophilic 
property arranged at the entrance section of the fuel to the passage of fuel draws near the 
water produced near the entrance section of the passage of fuel according to the 1st fuel cell of 
this invention as explained above, it can prevent that water is overdue in the entrance section of 
the passage of fuel. Therefore, the operation efficiency of a fuel cell is highly maintainable. 
[0084] the passage formation which comes to form the part which is equivalent to the entrance 
section of the fuel of the field which forms the passage of fuel in the hydrophilic part material of 
the 1st fuel cell of this invention with the material which presents a hydrophilic property — a 
member, then the member which constitutes a fuel cell — a number decreases and attachment 
of a fuel cell can be made simple 

[0085] Since the hydrophilic porosity object installed in the entrance section of the fuel to the 
passage of fuel in the hydrophilic part material of the 1st fuel cell of this invention, then a 
hydrophilic porosity object absorb the water near the entrance section, the water produced in 
the entrance section of the passage of fuel can be more promptly eliminated from the entrance 
section. 

[0086] according to the 2nd fuel cell of this invention — passage formation — since the field 
which forms the passage of the fuel of a member was formed by the material which presents a 
hydrophilic property, the forming face of the passage of fuel is made transmitted and the water 
produced in the passage of fuel can be discharged from the passage of fuel Therefore, the 
operation efficiency of a fuel cell is highly maintainable. 

[0087] If two or more rib trains which come to arrange at least two or more ribs from the 
entrance section of the passage of fuel to the passage formation member of the 2nd fuel cell of 
this invention in series by the outlet section are formed, since generation water is transmitted 
and will flow also between the ribs arranged in series, the flexibility of the eccrisis path of the 
water produced in the passage of fuel can be raised, and eccrisis nature can be raised. 
Moreover, since fuel also passes along between ribs, the flexibility of the supply path to the 
electrode of fuel can be raised, and it can consider as an efficient fuel cell. 
[0088] Since the hydrophilic part material which presents the hydrophilic property arranged at 
the outlet section of the fuel to the passage of fuel draws near the water produced near the 
outlet section of the passage of fuel according to the 3rd fuel cell of this invention, it can 
prevent that water is overdue in the outlet section of the passage of fuel. Therefore, the 
operation efficiency of a fuel cell is highly maintainable. 

[0089] the passage formation which comes to form the part which is equivalent to the outlet 
section of the fuel of the field which forms the passage of fuel in the hydrophilic part material of 
the 3rd fuel cell of this invention with the material which presents a hydrophilic property — a 
member, then the member which constitutes a fuel cell — a number decreases and attachment 
of a fuel cell can be made simple 

[0090] Since the hydrophilic porosity object installed in the outlet section of the fuel to the 
passage of fuel in the hydrophilic part material of the 3rd fuel cell of this invention, then a 
hydrophilic porosity object absorb water the water near the outlet section, the water which has 
flowed in the outlet section of the passage of fuel can be more promptly discharged from the 
passage of fuel. 

[0091] In the 2nd of this invention, or the 3rd fuel cell, if a passage formation member is 
arranged so that predetermined may place upside down the angle inclination of the flow direction 
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of the fuel which flows the passage of fuel, since horizontal, the water produced in the passage 
of fuel can be discharged from the outlet section of the passage of the fuel which inclined with 
the self-weight. 

[0092] Since the water which was prepared in the outlet section of the fuel of the passage of 
fuel and with which it projected and the member flowed to the outlet section is led out of the 
passage of fuel according to the 4th fuel cell of this invention, generation water can prevent that 
it is overdue in the outlet section. Therefore, the operation efficiency of a fuel cell is highly 
maintainable. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is explanatory drawing which illustrates the outline of the composition of the fuel 
cell 10 which is one suitable example of this invention. 

[Drawing 2] It is the decomposition perspective diagram which illustrates the outline of each part 
material which constitutes a fuel cell 10. 

[Drawing 3] It is the A2-A2 line cross section of the fuel cell 10 shown in dr awing 1 . 
[Drawing 4] It is the graph which illustrated the relation of the voltage and time in a fuel cell 10 
and the fuel cell of the conventional example. 

[Drawing 5] It is explanatory drawing which illustrates the outline of the composition of the fuel 
cell 1 10 which is the 2nd example. 

[Drawing 6] It is the decomposition perspective diagram which illustrates the outline of each part 
material which constitutes the fuel cell 1 10 of the 2nd example. 

[Drawing 7] It is the B-2-B-2 line cross section of the fuel cell 1 10 of the 2nd example shown in 
draw ing 5 . 

[ Dr a win g 8] It is explanatory drawing which illustrates the outline of the composition of the fuel 
cell 210 of the 3rd example. 

[Drawing 9] It is explanatory drawing which illustrates the outline of the composition of the fuel 
cell 310 of the 4th example. 

[Drawing 10] It is the D2-D2 line cross section of the fuel cell 310 of the 4th example shown in 
drawing 9 . 

[Drawing 1 1 ] It is the D3-D3 line cross section of the fuel cell 310 of the 4th example shown in 
drawing 10 . 

[Drawing 12] It is explanatory drawing which illustrates the outline of the composition of the fuel 
cell 410 of the 5th example. 

[Drawing 13] It is the E2-E2 line cross section of the fuel cell 410 of the 5th example shown in 
drawing 12 . 

[Drawing 14] It is the E3-E3 line cross section of the fuel cell 410 of the 5th example shown in 
drawing 12 . 

[Drawing 15] It is the plan which illustrates a general view of the collector 520 used for the fuel 
cell 510 of the 6th example. 

[ Drawing 16] It is explanatory drawing which illustrates signs that generation water flows. 
[Drawin g 17] It is the plan which illustrates a general view of the collector 620 used for the fuel 
cell 610 of the 7th example. 

[ Drawing 18] It is explanatory drawing which illustrates signs that generation water and 
oxidization gas flow. 

[Drawing 1 9 ] It is the graph which illustrated the relation of the voltage and time in the fuel cell 
610 of the 7th example, and the fuel cell of the conventional example. 

[ Drawin g 20] It is the plan which illustrates a general view of the collector 720 which is the 
modification of the collector 620 of the 7th example. 
[Description of Notations] 
10 — Fuel cell 
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12 — Electrolyte film 

14 — Gas diffusion electrode 

20 — Collector 

22A-22D — Hole 

24, 26, 34, 36 — Hole 

25, 27, 35, 37 — Feeding-and-discarding passage 

28 38 — Rib 

29 — Fuel gas passage 

39 — Oxidization gas passageway 

40 — Hydrophilic coat 
45 — seal — a member 

60 — porosity — a member 

70 — Wick 

72 — Waterdrop 

110 — Fuel cell 

120 — Collector 

125,127,135,137 — Feeding-and-discarding passage 
1 28A, 1 38A — Level difference section 
129 — Fuel gas passage 
1 29A — Passage 
131,132 — Sheet metal 

139 — Oxidization gas passageway 
1 39A — Passage 

140 — Hydrophilic coat 
210,310,420 — Fuel cell 
420 — Collector 

437 — Feeding-and-discarding passage 

439 — Oxidization gas passageway 

440 — Hydrophilic coat 
470 — Bridge 

510 — Fuel cell 

520 — Collector 

529 — Fuel gas passage 

539 — Oxidization gas passageway 

540 — Hydrophilic coat 
560 — Waterdrop 

610 — Fuel cell 

620 — Collector 

627 — Level difference side 

631,632 — Sheet metal 

637 — Level difference side 

640 — Hydrophilic coat 

660 — Stagnant water 



[Translation done.] 
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»aT^fc«En*. 8zM£ttlft4 O&ctU^-©*®©* 

*s-r<&*©*Ms*ffi3rr-5. 

[0 0 3 6] 04H *HJfi0!l©jl^«?l6 1 0 £»4# 
X»itS§2 9iSJ:tfBMb#X«E!8 3 9 ©^J&SfCibkttS 

flEiP*IW£©W«&*U ttttBttft*OT©Jfttttt%© 
^ffiiPt^i©!!^^-^ $m#7> 

2tiT^tsL^$t%;m<DmmmmzitvT, $tbt«^ 
«EE&it#-r* z\ta>mit>*>ntc. 

[0 0 3 7] SfcjfieWa. *R»^X«EB2 9&J; 

Zf8tfcXXffi&3 952mmx 1 mmWffi^lSfffi.i: bfc 

tt, *fflM*«»6nfc. 2 9 ii«fctf 

3mmKT0K jE3r*-?tt— 22tf 3 mm« 

T, fi#^TttffiV>>fr©ffl#3mm£rR¥) - *Rtt#X 
SfcSS 2 9&<i:zm<ktt7ffi3&3 9 ©JBjSEffiK 7 ymfflm 

^tSS2 9*3cfctK^t;^X8itgS3 9T?£t;**©SMctt© 
IRS o fc|S]±**Bi6 b ftfc. 

[0038] EK±mwLfzmMm<DWMmmi onin 



*ffi&3 9frt>£Qmmzm&?z>z.ti!>s-vg. mix 

MSff^ttH2 9©»ffcHC«*tttt 
Bt4 OfciBjfcUfciiifc.fc?), «S»35f^8eiS2 9©}gfi!t 
S©&StK:<i:£#£3SzKtt#!M4 oiji^cSici 

C©*§*, ««#;*©«»* 
#Xgiig§2 9^©«ASiOI*a:t)CDtU m®U7 

©#x&ft*si 4^©i£»tt&ift±$-e-sct*tT?# 

[0 0 3 9] &4s, HiS0iJT"«> PAAMfr.fcO^TKti 
KK4 0S»ri£U&*«. *&©«#«#«. (M*.f£ U> 
K^D^-|-^BMbir-f*4S5) fc«fcD«*tt«flt4 0 * 

XnftSS2 9*S<fctfHMfc#xag|&3 9 OD*»j«ffiK«*tt 
»J«4 OSJEMSLfctf, HMfc#*»g8 3 Q<D&1$m\Z<D 

[0040] wz&%w<Df&2<DmMMT'&2>Mnnm. 

1 1 0lC7V»TRWr-&. B5tt$2&!fe0!r?&«MStt 
W&l l 0©*fi6;©tiB&<&^-r^^BJH, 0 6Ulfl 

mi i o &mm?z&&tt<Dmv&&m7ii?z>ftffi®m 

H. 0 7 »B 5 fc*-r*8W«» 1 10©B2-B2Si 

mmr-hZo mmmmi 1 o«. s tc^-r 

iptc, miHiS0iJ©^«?ifcl OiiiStitlMI 

I 2 , tfXtSMS 1 4 i3j;tf ->-;W8Msf 4 5 <h|a]-© 
t»Sil2, *fXj£«*Sl 4*«ktf>'-;l'ap*t4 5 

8«13 1, 13 2i*eM$tl5. Mift 

1 i o ©$tj#© 5 -fern i nii0ij©ji»*?to i o t m— © 

[0 0 4 1] &«« 120lt * 1 £ffi0!|©&«g 2 0 

»c ^i*jfi^j©^m^2 o K»j*snfcS(jiffi*jta 

f-5B3PH©?L2 2 A&t^L 2 2 D*5«fctf?L2 4, 2 6, 
3 4, 3 6 tH-MOJL 1 2 2 A&UH 2 2 Dt J: 
tf?L1 2 4, 126, 134, 1 3 6 !&«Jgj£;£nT^ 
•5. ?L1 2 2AW>1/1 2 2DI1 ^ 1 Hffi«SJ©^«@ 

2 0{;«figStlfe?L2 2 Aift^L2 2D<t^i(;, ^ 

**i i o&mmxituznm-? atoms;* w^m, * 

<S) ©»ftS§S:^^-r^o JL1 2 4, 1 2 6*5j;t>* 

?L1 3 4, 1 3 6feJgl*i6W©**ff2 OfcJgeKSn 
fc?L2 4, 2 6*3«fcr^FL3 4, 3 6 t^t. MS*f«?6 

I I o&mmj}fa\znm~rz>mmxx<Dmmm®i 2 

5, 12 7*±l«Sft^©|6ftjtBl 3 5, 1 3 7 * 

[0 0 4 2] ^imS 1 2 0 ©ffiHffi©— 77©E (El 6 © 
a*®) ©?L 1 3 4 <h?L 1 3 6 tOffllZiZ, ?L 1 2 4& 
•fct^FLl 2 6©fi^^r(6]<h¥fTtCiaaSn7cU7*l 3 8 
*<**JBJ*SftTH*. d©U^l 3 8©?L1 3 4#ifi 
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tai 3 6ttifi£Ktt, »SfiT**«l 3 1. 13 2© 
ff*»©afl*»tt*:SSS»l 3 8 AWMffcZtlTte 
•3. :©Siil3 8AI;ffil3 1, 13 2#tI§gpT 
flgtfcoTlr**. 1)37*1 3 8«#X&«C*<Il 4iti 
fb#X©i^&££-r&fl:#Xgit&l 3 9£j£/j£U g:f£ 
«1 3 8Att*«l 3 1, 1 3 2 tTlft^SBl 3 
9©Anffl£«fctfmn»£&-r«El&i 3 9AJMf 

^ffctfXijSSS 1 3 9*>£ift8&l 3 9 AKlSHtTJgfiJc, 
SnfcUyi3 8WOi(t gtgffil 3 8 AlzMfal 3 
1, 1 3 2£tg«LTt>, flfcg&l 3 9A©Wlft^ 

x^tssi 3 9<DWiffi£i&m-ti3iz&om&m<&i&t! 

tlTl*Z>. MMM 1 2 0©?iJf ®©fto&©ffi (0 6 OS 
M) ©7L1 2 4i?Ll 2 6tOHl:t), U^"13 8i5J; 
Zfmm&l 3 8AiH-MO«S©'J7l 2 8*5<fctf 
Ki£ffl5l 2 8 A75^j££nT:kt3. 1 445 

ilflltlSl, 1 3 2<kTKft^SKISl 3 9<kra— 

2 9 ASrJg^-T*. 

[0 0 4 3] «5tt#X«Ei&l 2 9<hj5ftS§l 2 9At^i 
fiSt^Ittl 2 0©JE2j&M 2 8©<Mffi45cfctf 

#u yiwois) «<t#x«i& 1 3 9 tmv& 1 .3 9 a 

Sr^fife-rs*«S 12 0 (DMf&m OJy'l 3 8 ©<SUJffi45 

fc. £ 1 *Sfi0iJ©«7KttMi^4 0 t^-WT^-fS 
t'iO^fiKStlfciiTKttSMl 4 0A«Snt^5. 

[0 044] g«131, 13 211 SDH*** 3 0 Xfc 
HL8 0 %©©7Ktt£#t-£#-5X#-#>fC<fc9J£ 

iiii 2 ofcjgfifesnfca^sBi 2 8A4s«tcxa3sa5 

1 3 8 AtC^S$tl^„ 

[0 0 4 5] - -5 LTflfSSH.fcMf* 1101;, & 
**S5E8S 1 2 5*S«fctf|&*8iEg&l 3 5 fc«K»#X;j3«ktf« 

fb#xs-en-en#*&-rft«, Mm#xME»i 2 945J; 

tfHMbtfXSSK 1 3 9 K^tfXi^D^btfX*^ 

n> mmmm 1 2 ^j*A^-r?*Mi#-r-g> 2 ^©#x&tftm<i 
iss: (1) *3«toc (2) Kwixfcmaub^Kjfcatff&fr 
[0046] "Aizmnnm 1 1 o**ste$nx^5i# 

CO^t^TX^gS 1 3 9 ©i±JPgB£«fl£-f S»ttS§ 1 3 9 A 

ftifioftft^nTjswts. TO*mi 1 o*t«te$ 

3 9 lc±i;jfc*tt. Bfcfb#X«Ei& 1 3 9 ®^fiE®tc^i$ 

■%\zffinz>. «ess 1 3 9 A*T«tnfc7K«. 0 7 4=0^ 

EPT-^-r =k 5 Kl, 8S8&1 3 9 A\Zi9<mtsntzmffi.l 3 2 

cM^ns. mmi 3 2 irp^iR$nfc*«. mi 3 

9 A&£Zfl&WWim 1 3 7 S«ttt*Kfb#XMWbL.T 

gHb#x<t;mc$*i-m?t!ii 1 o*»5#tbS*i*. 



[0 0 4 7] «tt#X«tl&l 2 9©APg&£$/£ 

T4»-(&1 2 9 Afctt, «aftJS«BE3e<*T?ftlS**lfc 
«S»^/XA*8SESn**»6, ftttttttl 1 0(DW$zViM\z 
•fc^TttiSftfttJttO. SKttl 2 9A©JB«Kiffl»c*a[« 

Twbfcfclg 1 3 2 ©*^i:H«K:. *« 1 3 1 fc»JR 

&&**> d©*«. mtfi xfa9& 1 3 9 aims t^m 

»tt»il 4 0 45j;t/-?-©SH*eoTSn 
^#X©#Xfcffcmm 4^©t£®:£|!l«l< 
&^ < , 3l7ktt&JKl 4 0 43«tnt-€-©«®$:€oTgfttl5 
*-^f¥1£l 3 lfcKiR^n^cTKtt, JR»j!fXO*j!8«BE 

*^?a*^ftjEE^ST-s^T^^^i^(c. mn#*\z 

ttffKltl 2 ©TV- HSflijT?^fi-r**©1i*S* 

[0 0 4 8] &±lTOLfc£2£ttM0jRfSHIJ|-l 1 0 
K«fc*itf, BMb#x«E»i 3 9©mn«&«(fcTS86i& 

1 3 9AC!R*ttStt«*tl 3 2 SKBLfcHifc: 
«k0, 1 3 9 Afcfttt&A/&*£ilUgl 3 9 A* 6 
<fc0aHfc^tHT-5Clt*tT^-5. Ifciibt, SRgftl 

3 9A©»jeT*osaia5K***»*o*HiJt-r*^i*« 

fc, *R»#X«£|& 1 2 9 ©APgE^SfiK-r-SStSS 1 2 9 
Afc!R*tt*#-rs»ffil 3 1 ^aSlLfciiti!), 
HS13 1 1 2 9 AOJ&jfcBKteBKJ:***® 

1RT£©T\ ftttl 2 9 AfclS«**<j»*©SB&lI:-ra 
d<h**T^-5„ 

[0 0 4 9] &*s. MS 2 H;8£0iJ©$mm?til 1 1 0 T(l 
^<t^X»ftSS 1 3 9 ©A □»:&<": IB QfflHcfIS 1 3 

1 , 13 2 SRlLfc*t. BMbtfXSEK 1 3 9 ©tiJPffi 
KO**1Rl 3 2 t»«"r*«J«T"6)a»Sto«:V». * 

&. ^2*sse<j©^sisfm«ii i om «m^aiEKi 

2 9©APWiS«J;tfHJP«Bl;:*«l 3 1 , 1 3 2 £f£B 

j(8»^fX«Ej»l 2 9 ©A 1 3 1 

1 1 OTIt fcfl:#X«EI&l 3 9©APg&, ajPgtf&J; 
&mn%7>ffi& 1 2 9 ©APSE, ttiPgPfc}*^ 13 1, 

1 3 2$rKBLfe**, *R*Bf^fX8ftB 1 2 9©^®IC* 

2 9©APgB, tBPgPC^fgl 3 1, 13 2SK1LS 
^tLTfc<fc< < KfttfXiftBl 3 9<t«SiJ{-^fi)c 
*©0ftiS * -5 ^ -f ^©^lt*T"«^b^X^tSS 1 

3 9©APgG, ttlPfflK?f«13 1, 13 2$tit6 

[0050] ztz, m2mmm<Dmmmmi 1 om 

*«13 1, 1 3 2 ^©7Kt4^#T«.^-5X*-#> 
tt. !R*tt**-rattHt&t*fc«toT»1gl 3 1, 13 
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[0051] friz*%Bjwm 3 ommmT'&zmmnm 
2 1 otonTifiwr*. a 8 a, sg 3 nmmnmmm 

12 1 O(D«fi£©«BSSr0iJSR-r-5lttB^0TS-5. EIST 
5i5l:, ^3HJi0iJC9^*?lfe2 1 ote. $i£ffi0ll 

(omnmm i o £«j#t-&#fj£^*;fT-&£fij$?»8i i 

2, ^*S*«ai4, Ml2 0i±ri!5'-Aftt4 
5i|^-0tgfll2, 14, &tt&2 

0*J;t;->-JPM4 5 t. &\MWf6 0 £*>£#tfiE 

sfts. *r»*»2 i o<Dffif&<D i mmm<DMH 

[0 0 5 2] &1LWmt 6 0 Ht, »?L*a* 30JSftl>L 

xgsK 3 9 <D®mTij<DmmzmMirz& 5»mm 3 

[0053] z.ovxm^nrz^3mmm<^mmmm 
2io%. mi mmmvmnmm i o tn*ic, fflj£© 

£JSj£ (1) (2) fc;SL.;fc«3[{fc<£KJ6£fT& 

^, fl^x*;i/*£jt&m^x*;i/*K^&-r-s. n© 
1112 o ©iMttfxdfEgs 3 9£}&(£-r*®fcB; 
«*tt*Bt4 0**»jsKsnTi»*A»6, S 1 HiffitilOJK 

?L*BM* 6 0 fCfRJR^tl. *JLKW« 6 0 ©StfLSflKn 

[0 0 5 4] £t±RWUfcS5 3^«gW©*|S»«*2 1 0 

1&Wm&3 7KtS*«U££?LKff»6 OtfjS-^fclRiK 
■*-*©T. ^k^fX^ESS 3 9 D«0SK:* 

[0 0 5 5] frfc. $ 3 l&ffiOTQjRttfUA 2 1 OTtt, 
3 7 PifcfcJB^fclK:— W<D£?mmt 6 0 £fft 
JfUfcjJ*. 1112 0©«g^[6]©*gt|H|— ©*i©#a 
R«WS^&*««2 0©IL3 6©«if LTti£, It! 
S«Il/T«S»«»2 1 0£fl^T3f8/££LTfccfc 

$3&K0!l0jHMEftt%2 1 OTtt. ^?LftgB 

S§3||](i60!|©«P*«ffi2 1 OTIt #?LStg&**6 0?|g 
SMfc#;*«Ej&3 9©i)»T*©fflg|5lcSM-r 



[0 0 5 6] &K*%91<Z)ft4®£ffiflT&£jffitt«% 
3 1 OK-PlriTBiWr*. 0 9tt^4Hig0iJ©^^m» 

3 1 0©ffifife©«$:^J^-r^UiBJS, Ell 0«EI9K 
Sl/fcfflSH?fi3 1 0CD2-D2i»fffigl, @1 ltt 
Ell 0K*Lfc$tf4ttf&3 1 0 ©D 3 — D 3 MWiWM'V 
$>Z>. H9C*-TJ:'5fC. $4£%ffl<Z>iffittCflb3 1 0 

m i ^^j©»4*«! i o *mm-z>m&mi-z$> 
z>mmmmi2, ^fetiii4, mng2 o&iz* 

45i ft-<Ottfffl0t 1 2 , #X feStSg 1 
4, ft«l2 0*J«ktX>'— ;UgP**4 5 t, ^^y^TO 
t^6i*$nS. 3 1 0 ©»/$©? 13 fglH 

JSfisJ ©$=&«?& 1 OfflHlrtiH-OllfiElC^^TttH- 

[0057] -)^7?7oii &jr t&^m 

m) »C«fcDJgj«SftT*5 0. »r®#— 222 0 0 7-f i7D 
©JE*^Tft$^6mm©^gp^lrfe-5, Ojy>77 
0\t. l\Z^-f£y\Z. WUttfZffi&3 

9 <n®\g.T1j<D»%mz, -€-©*^ifii©¥^±^fk 

#*©*&*«E8 3 7JC§§tJB-r^J;'5««^JTS« • 
[0 0 5 8] ^•5bT*^SnfcJB4*EJfi«©*8»f|}l6 

3iot>, mmmmomnmmi ot.mmz, Mse© 

JEJS£ (1) *«fctf (2) fcjSU;fc:«$Wfc;9*KJ6*fif& 
ft*x^;i/^*jfi[S5««x^.;i/^fc*«|-rs. d© 
<ti*> gHb#7.»itEg3 9 tc£D£*«> ^lHSS0iJ©^ 
fiiftl 0T~®.WLtz£v\z. ^©SfitcJ;D«7Kttte 

fit 4 o^jciz-ew^ffi^eoxiiieT^fc^tn-g.. g^t 

XXffi.m 3 9 ©itttT^r ©*»£T«nfc*tt, El 9 \Z 

7kT£.?\z, z.<Di®mzmm ■ mfezntcyj ?>? 7 0 

S6oT*»7 2 ifeD«T-r-&. *«7 2fc<fctf*&# 
0SSS3 7 fc»TLfc*tt, l&*«EK 3 7 *«n*»{b* 

[0 0 5 9] K±SiiHlxfc»4^tt«©j|||S»*«l3 1 0 

mfc%7>Wt&3 9<D®W.TJj<D>®mzmm • HJtstifc 
y# 7 0 5;fot*i7 2 tttOWTf**^, & 

«ek 3 9 ^e»«t o**fc*ta-r* c 

T^-So d©«S*, ^k^XgggS 3 9 ©$&KT:£©aggB 

[0 0 6 0] ^4HJg0iJ©il^«?|ll3 1 OTIt 

!CckO^LTfc«t^. m4Hifi«aj©MSi|6f«?l6 3 

1 OTIS. ^ -yi7 7 0{C^©g6*J*ffll.>fc*t, 7^7 

[0 0 6 1] ^(C*fgBJ©^5©Hig0iJT*.2.^s|Sf«m 

4 i otc^uTingj-r*. eii 2 tt^ 5 ^mm^mnm 
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m.4 i o (Dffi&Lvnv&zmm-rzm.wm. mi 3\tmi 
2\zmLtcmAn%i4 i o<DE2-E2m%\mm, mi 

4BH1 2\Z^Lfcmftmm4 1 0OE3-E3WI 
4 10H fglH»J©$*ftt«ll 0 5r^^-r-5«^gP 

aw 4 5£m-<Dmmnmi 2, 1 433^ 

y"~>-JPgW4 5ir, Ill4 2 0t^b«$n5. 

*ti4 2on miMffim<DmmM2 0 zimmzm® 

SIM0iJ(O*mffi2 0©?L3 6tCffi^-TSg|5^^|^^Tm 
0 <hl^— ©JEmSrLT^S, IfJbT, ^« 

?&4 1 o<Dffif&(Do*,mimmm<Dmmmmi o<d®i& 
ii4 2o <Dm$L<D ot>mi mmmoDmmm 2 0 ©«/£ 

tm-vm&LlZ^Tte, ftlg2 0(C#L-fc^tC4 

0 0 ^inx-fc^^ttL/t. cne,i 1 mmm^mnm, 
mi 0 tm--<Dffif$.&j:zsMmm2 0 tm-nmi&iz-? 

[0 0 6 2] E12&t»U@14 (r^f J; 5 fc, 

4 2 0 ©sg 1 ^mmvMmw, 2 o©?i3 6tctBs-r-5gp 

1^5. iL©?L4 3 6 fctt. *»fl:^«EK4 3 9©» 
itT*CD^<h?L4 3 6©T3&<h£giSrr-5IE*P®r® 
<D-?\)y*J4 7 0;Wgfife£*lT<^-5. £©:7*'J t/4 7 
Ott, -t©»jfcffi©— 3*«U^4 3 8IHHC®J*Sn*}» 
©jK®<hH-¥®<h&5«fc3^J&£nT<^-5. 7*U v v 
4 7 0©*®K«, Mi4 2 0©^-fb#X)5ftgg4 3 9 

[0 0 6 3] C5LT«U*anfc»5HJfiW©jil8W«» 

4 1 o » i nii«sj©^«fe i o iH«c, mm<o 

fcfoiZ (1) i5<fctf (2) fc*Lfc*2Mb3fcEJfci£fifc 
■ffc^x^;u^^it^*^x^;i/^fc^^-r^,„ c© 
<b#, SHbtfXjfESM 3 9 K± sgl^SS^J© 

«4 4 0££tf^©3?®£e^T»iST;5fC)5itn£o 
»fl2#X«Eg&4 3 9©»itT*©SSffl5*T«Enfc*tt. 

»ffc#x«»4 3 9©f«iiiLTMsnfc^ij 

7'/4 7 0©3S7ktt&Bt4 4 OfeitftO^iB^T 
MK:»iftT#fc«Eft*. yU7-/4 7 0©i*«)|4 
4 0l5«t^-€-©«iii*e^T«Etl**tt, *&#«i&4 3 

[0 0 6 4] a±KiflUfcJB5*J6WO«»*»4 1 0 

Kcfcnw:. mtxz.ffim4 3 9ftz&iw.i : Jj\zffinit*. 
•>^4 7 0£eoTKfc»jaT#fc88n*a»s, 

£SKb#X8i£gS4 3 9^e.«fcl3fitlUci#ttJT-&c:<i:^T 
£©IS*. «fc#;*i»»4 3 9 ©»BT^©5gge 



[0 0 6 5] &*s. jg5^tfi0q<O«B»«%4 1 OTH 
^'J'r/4 7 0©t£r®&iE^<fcL£:^\ taffite%>mm 
Mt*7tfc*$b6K ifc, ^5HJ^0iJ©^^m 
i4 10T(i ^U7y4 7 0*$«g4 2 0t-#i 

^. £©«•&, 7Vvi?47 omnftfc2>tm\Z&K)M 

[0 0 6 6] *t*«W©j|6©*flfi«»|T***IS»«?& 
5 1 0 fcOHTBMH-rs. Bl 5te. $6£ffi0!l<Z>jK& 

«*&5 1 otcffl^e.ns^«®5 2 o (Dmm&mm-rz 
¥mm-e&2>o mnmms 1 o\t, mmmmtmrniz 

£6£ttft|<Z)j|ft*Mttt5 1 0 £«ffiXfit 

fo-rz^mnm 1 2 *«k^xt£«*s 1 4 tra— 

6^1fi«0*IS»*}ft5 1 0 ««jrr««ffftit£«to(^f 

[0067] &«& 5 2 0 «. mi mmm<Dmm,m 2 0 

5 2 0©8O©3a©^*»4^)©^3a©^jfilCtt < •?-© 
iSK»oTlfflfit»3FL5 2 4, 5 2 6 * J;tf?l 5 3 4 , 5 
3 6*«M$nTVs5. i©?L5 2 4, 5 2 6i3j:Zm 
5 3 4, 5 3 6tt. «JiL£|R. l!|Sfil5 10^g 

<D—Jj O 1 5 ©<l^®) ©?L5 3 4t?L5 3 6 <h©P«S] 
Kite, -S^iC, ?L5 2 4, 5 2 6©fi^fS)«h 

¥fffc. -r^fc^^B;*iBji 4 5g©{«#£t>-3TWT 
IClHBSnfe1«fc©>J7*5 3 8«snn^. £© 

sftTRfttf^flMS 539 mmm 520© 

f»g®©— ^ (015 ©S®) ©?L 5 2 4 tK 5 2 6 <t 

©isjcrau m*L&t^\ 'j 7*5 3 8 itts-r-sis^© 

U75 2 8*^g£SnTi3D< ^© U 7' 5 2 8 £#7.fc 
2 9S^EE1-S„ MW.M5 2 0<DmtflZm®5 3 9 *S 

<ttf)fiff^^»!i5 2 9 *»(tt4iictt, mimmm 

©*tl 2 0 ©K{b^7>^t?S 3 9 *S«fctf«S»;*f*8B& 2 
9 ©Jgfi)cffitC^^$nfc^7KttfeiM4 0 ti^— ©to© 
fi*tt«B5 4 0ii«iBljESftTU5. LfcilbT, «« 
bfc«S»«»5 1 OJItfflF-FMlTStH ■€■ 

©»fHtt. 0 1 tc^-rm i *M«3j©^*4m?i!i 1 o ©ws 
[0068] z\ovxm^ntzm6mmm^mnmm 

5 1 0 fc, SB 1 ^SS^J©«»««1 1 0 HfFS!i© 
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EjfcjS (i) t$&zf (2) \z^tz.mmm%.fo$:nt& 
5 3 9wlt^5ct, m i ^mmomnnnk i o 

•ClftWbfc<t5fC, ^©Sfi(CJ;0£i7Ktt«®l5 4 0& 

io;-eosi^g-5TT^oa5 3 6«i;sni>. ?L5 

36(cM-pfc*tt, HI 6©KWHt*f «t5K, U:7 
5 3 8CJL5 3 6ffiiB«0±*OftSBlD#<«t3tt* 
*5 6 0tft0, IWMLfc?L5 3 6©^fi£ffl£eoT»it 
n (0f$Sfll;Ef|S(l) , ?L5 3 6<D&}W.TmzM&Z>» Z. 
■5LT*«&Snfc*"i, ?L 5 3 6^mmir^^t\z^K) 

5 1 0*8S!jl-rs^tK<tOT^Kj«n«»««i5 i o 
[0 0 6 9] — 3"f . $tf4#Xsftg§ 5 2 9 fcK, SB 1 *JS 

«l*tt«J8l 5 4 0 aSi3«ffitC U 5 4 0* 

WjtfXJMlS 2 9f^*T^fC0itn§, S*ttW5 4 0 
AEtcSTSoT^ftl^SlC. ^sfttfXfC^fcU MS 

[0 0 7 0] K±RWbfclB6*Jfi«0«R»*«l5 1 0 
fc«fcntf, ^)&®£§i*tt}£®|5 4 0T»riiUfcHfc3J 
3 9*m®2-&tcZ.t\Z&Q, ■MfctfXtttt 5 
3 9K*i;s**««*tt«[|l)t5 4 0*«ktf-€-©*B*e 
oT»ftn< ?L 5 3 6fc£ofc*#«#L£?L5 3 6CDf 

5 3 9i»6J:»)i*C»tUtSCti»TSS. -©*£ 
*, 8Kfc:tfXdi£S& 5 3 9©?L5 3 6 tfjfi fczKAW*©* 

t36»T?**. d©«&, m i &itff 1 o *«#-r 

[0 0 7 1] fcis, £6£lKffl®'ftfHlilb5 1 OT'H 
Kfb^fX«EBS5 3 9 5ftil^W^4 5° 
J&«, II^SH4 5* t:|g6nS'bOTtl&<. StlMfc 

0 T'«. £«S 5 2 0 ©SHfctfXaStSS 5 3 9 *J «fctf*Rfi. 
#XMt!§ 5 2 9 ©^figffiC©^*tt« 5 4 0 £®J& 
?L5 3 6©fcHSnct>«#tttt«|5 4 0£»f£ 
■T*«lri6t>»iBT»S. ?L5 3 6©f^ii®tC|g*ttS)^ 

540 *^-rntf . *fc#x»ttt 539 rtsmta 



[0 0 7 2] )B6&ltM0j£*HllfL5 1 0£* 

rfttzmnm 520 ©&Ht#x»?tsg 5 3 9 ©?l 5 3 6tt 

i& J $>MWUZ.ffi&5 2 9©?L5 2 4#i6CB6l:St» 

2 nmnvmnnm 1 1 0 131, 132 

5 2 o©?L5 3 6K:H8fc*-rje3His«o«s»«a2 

anat«SIIA**J«4:bT l bJ:V>. 1S1»5 1 Otc 

&tt*?Lfl«WfaniflS*fX«EB5 3 9ftfc«nT?L6 3 
6K"gt3fc*££Dj$*a>fc»JRbT, ?L5 3 6©^B 
T»fc*»* C £*«TS, «S»35f XSEK 5 2 9 ©?L 5 2 

4«jfite*i;*iie«**««bT?Ls 2 4#iac**w 

[0 0 7 3] ^(C*^BJ©^7©H^0ijTS5S«*4*?te 

6 1 0 \z-z>^T®.w-rz>. 017ft sg 7 mMMom® 
i»6 1 0 i:ffln^n5iii6 2 o©«t«*^-rs 

¥®STa55„ MStt«%6 1 0te, gl£M-0l£H«lc 
effB^aasw^rtn?, BvtftVilMM^:. #x 

ni.. ^7Hffi^J©^*4Sm6 1 0£«j£T*«SWJK 

*«fc^xi£««att, m 1 h^j©^»«^ 1 0 

)*t«t«Mll 2*«t^xiS«*«i 4iR-c# 

[0074] urn® 62on as 1 mmmommm 2 0 

6 2 0<D8r2<DjR<D-5-t>4-D<D&m<D&ttT5.\Z\Z* "tCO 
3aC»oT«S^?L6 2 4, 6 2 6*5<kOf?L6 3 4, 6 

3 6«^ntH5. ^©?L6 2 4, 6 2 6MWL 
6 3 4, 6 3 6(i, SfJiUfcK, IK«ft6 10S«M 
*S»Cjtffl-T* 2 "3 «D«S»jtfX 2 -PO 

»ft*fx©i&#ssB*jg^-r*. urns 6 2 o©^«® 

©— # (017 ©*^M) ©?L6 3 4 i?L6 3 6 tfflffl 

m^-r^i^tc. ^©¥®«fco-©T*^itg: 

H®6 3 7*^fiJcStlT*3 0, £©H8:M® 6 3 7 (Ctt. 
«I'JjEb<E^JSnfcjE3ErJg©U^6 3 8**«»}gJ«S 
ftTt»«. i©giI6 3 7(t U 7*6 3 8 i^XfeSt 

fc, Htt86 2 0©«H®©ftjj^ (IfncgB) ©?L 
6 2 4 <t?L6 2 6 t©^(rfc, ?L6 3 4 £?L6 3 6 t© 
M\ZBtiL2ntt.WL&M6 3 7*J;CXU*/6 3 8 ZM-W 
ttOgi®6 2 7*JJ:tXU^6 2 8*»«SftTlr>a. 
^OgiB6 2 7(t U7'6 2 8 itfXteffc^S©*?® 

[0 0 7 5] SiI6 3 7 tU^6 3 8 ©ffl®*3 XXS®. 
f!6 2 7 i:'J76 2 8 ©<»J®(C«, fB 1 *Sg€»J©ll7j< 
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tt«K4 0£ra-»WlC«fc»3»jfc$ftfc&*tt«it m 
^■a-.T) «5EStlTI/^. f£ME6 3 7©?L6 

3 4«©«»#ifit?L6 3 6ffl©4BaWifi£Ktt, 12 
*;Sfi0ij©?#« 13 1, 13 2 tH— «»T?»J*ajri*:» 
16 3 1, 6 3 2*i^g$nTl^i-5„ S^L^t^t, 
MS 6 2 7 ©?l 6 2 4ffliJ«^#ifit7L6 2 6{»J©Sgg& 
Affile t>»* 6 3 1, 6 3 2 4tRi3nTH5. 
[0 0 7 6] d-5 bT«fiE$nfcm7Hii0iJ©E^*«l 

6 1 o *>, jb i nigc»jc7)^»*?i& i o tmm\z. m&<D 

(1) *«fctf (2) fcjj*Ufc*£Mfc;*Rj6*?T& 
i\ <t¥x*;i^£itft«a;x*;i^K:£ifc-ra 0 £© 
S36B6 3 7 K*i;**tt, ^l*^0*J©MS^tt 
ftlOTRWUfti^C, H*ttl6§|6 4 O^itf^-© 
&B£eoT»i6T;&fc»h-5. "Tttto-fe, *«, 01 
8©KEH©*«£Bn?iS'rJ:'5K:. U:/6 3 8£2IhI 
U^3i«&»BT*t8iEn. SMS 6 3 2 CMStiT, ?L 
6 3 6©»BTaH;:IR£S. LT*J&e>nfc*tt» 

?L6 3 6*a«-r*i:tt«fct)jgfi)c*n*»ft^oaE 

m6 1 o^esmsn*. c©*«. mit^xay 
mmmm-f^^omMmme 1 o^isB-r-sciitcj; 

0T#K:i«*UI!im«ft6 1 o^stifflsns. 
[0 0 7 7] ©MM 6 3 7 tUy6 3 8 D JgjsfcS 

7C4i;t*Wtil 8tC*-rf?»*6 6 0©£5(C 

6 0£2|5]-r-5#>£, f?$J*6 6 0©Tffi(|iJ-efeg?<k^ 

[0 0 7 8] MStt#*©8S(&l::tt» tefnf&SUHS 

Wll*J:tf*0*lf*eoTlB«T*K*tl, ?L5 2 6 
©ttfiTSH;:***. S*tt*JK*s«fctf-€-©«jg©* 

[0079] 01911 57 HM«SJ©^*ft!l 6 1 0 t 

t^77T$5, ^57t. ffl^C«^i|Sf«m6 1 0© 
«E<!:ll*IHI«i:©Hlffc£jfcU ttffiBt4t£*OT<aft$ft«% 
(04©ffl^Bil^D) ©«JE<tB*M<i:©H^Sr*-r„ 
$7&!fe0ij©jR$ft«?&6 1 Ott, fit* 

[0 0 8 0] et±KWL.fc»7H16«0D*8»«ft6 1 0 
fc£ft«. ?L6 3 4**6?L6 3 6 ST?ig«LTHfcHU 



!/6 3 8K±0»<fc^©jRK*»ri6L/fc©T, BHb# 

*<nffi&iz§iC%*%mft%x<Dffi[(iiiz!ii)t>t>-r®m.T 

6, fP»*©T«^TteRfb#*©#x&««H'\©tK 
«tt*fc<l£J*-r* *. IfcAbT, Jc9#l 

*©SM«tt«fti:-r*C£atTS-5. SSlgg 
*fll©iK*iHt«i l 0tf»?«ax£ntt©8M£J:tfl6 

[oo8i] K7mnmG>mmwt6 1 otu. 

it!6 2 0©'J76 3 8©SBllftiE*»K:»jjEUfc 
**, ?L6 3 4*»6?L6 3 6 *TS&LT^&ttnt£«fc^ 
02 0 CW*-r*jfe«S7 2 0©U^7 3 8 J: 5 

Tfc<fclr». SSIC, £7£tt0g©fflS*iHtft!l6 
1 0TH IS6 3 1, 6 3 2 M6 3 

1, 6 3 20ai«1>, II6 3 1, 6 3 2fcft*T 
H8£*LfcJg3|fclfiM©jifHIJIi2 1 0 0D«k5lcM 

[0 0 8 2] et±*»WO*JS«fct?V»TR(Hbfc3&», 
[0 0 8 3] 

[»W©3Mi] K±HttW Lfc «fc 5 C#?gBJ©|g i 
T?£i;s*S3IIM(F-e-.5©T. *R»©SS»©APaSfc* 
[0 0 8 4] #5gBJ§©fg i <0«!»«MiCDffi*ffi«$, MS 

w<nffi&&f&tfL?zm<D&m<DAamzi®m-T2>ffiffi* 
©sa*-f* w sffi^ & t> © ct & d t -s . 

[0 0 8 5] #5^©*l©4IIStt«Jl!l©«*att*S. «R 

fcffttf, «*tt*?LH<*:*«AP«#jfiO*S;aftJR-r-5 
©T, «S»©«EBS©AP»K*i;fc*S«ti5Si^3&»fcA 
P « A> 6 tMW * C t *« T # -5 o 

[0086] *%w<nm2<Dmmw,mi,z<ktu l $, m^m 

KiOfMfcUfcOT?. ^«©»itSS(c±i;S7K^^*4©»K 
g§©^fi£ffiS:e^ e>ti-T^©SS!SA» &#ffl"r« Z. ttf 
T^-5)o IfcAbI, t?S#4*m©3ie^l^^K<ift«fT 

[0 0 8 7] *56BJ©m2©^«?l&©gggS^fi£g|5*f 
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\Zs «P*©^8&©APgpa>SttiPSP*TK: *!>•&< th— 
«±©>jy*it5>Jfc:SBBUTJ&:*>J^J**»»^-rn 

M©^&K£D5*©#ajjjggg<cgfig£ftj6 
[0 0 8 8] *£HQ83 0jKft«ttlCJ:n& &ft© 

[0 0 8 9] *5fciJ3©a5 3©«iH*»©8*«*!r£, MS 

m © m £ fl2j& r & a © m n © m a g& \z m a -r -a © w * 

[0 0 9 0] #5S8©SS3©«mfMfc©fizlc«*fS, UK 
»Oi«iS'v©j!l8W©mP«fc»«Snfc«*tt*?LK# 

©T, jHS«©«EK©fflPa5fc8fEnT*fc*S<fcOjg^ 

[0 0 9 1] *»W©*2SfcttSB3©«R»««lfc*(r> 
T, «»'©«EB*«En**Ri^©«ElRjS*¥*ia]*6TlRl 

«, «S»©«EBSC*i;47K*-t©S«fc«J:-3T«»Ufc 
«S»©j«»©IHP«*»6»tt|-r-&^t*«Tf#*. 

[0 0 9 2] *f6W©ig4©«S»*»fc«fcntf, *R»© 
«ffi&©j»tt©fflP»fcRtt;fcgeWffitta*. ftPg&ST)^ 

»«©SBSifr*;:t*<Tf€r-6. ufc^ox. ramm 

[01] *ftw<D#f-mf3L-nMwz&z>Mmmmi o® 
#t j& © m b§ s #j ^ -r s ta sj! 0 t $> •& . 
[H2] msmifei os*^-r**w*r©*iss«is-r 

[0 3] H 1 fc*T«SHWft 1 0©A2 -A2*Slfr®0 

[04] jKKtil 0 t«£*«©«5»*«lK*5^»*£E 
£ B# M i: © gfl ffi * ffl m L 1t if 7 7 X' afe 5 . 
[0 5] $2£2£0)p?&&ji!l!itt£*fel 1 0 ©#!/&©« 

* WkT -5 tam 0 -e $> z> . 

[0 6] ft2%%0!|<DM$$HBJ&l 1 0£#§/&1-.5£-gW 

[0 7] 0 5t^-r^2Hrd!0i]©^»«*l 1 0©B 2 
— B 2 SfI0T$5. 
[0 8] $3|gffli0!l©8MSHB%2 1 O©$J&©«B&£0i] 



[0 9] $4&fife0i|<Z)j|fttt«%3 1 0©«fig©«tSS^^J 
*-T£lfc930Tc&-5. 

[010] B9fc*bfciM£i«0S©*{tt*Jl&3 1 0© 
D 2-D28MiTJ5S. 

[011] 01 0t:*L/fcJS4*Jfi«©«|»*ft3 1 0 
©D3-D3ilili1?^ 

[012] msnmmvm&nM* 1 o ©«/&©«£ 

[013] 01 2 (c^LifcfgSlliigfisj©^!^ 1 0 
©E2-E2i»Ii^5. 

[014] 01 2fc55l,fc36 5H!fi«©M5»*»4 l 0 
©E 3 -E 3«g#rffi0T&-5. 

[015] ^6HM#ij©^*4*ite5 1 o kjb n^ife 

[016] *)«**««ft*«^*fl!IS-r<&BM8HT» 
£„ 

[017] m,7mmm<D i mp t nm6 1 oKjs^&ns* 

1S6 2 O©«M£0y*-r-2> i FM0Ta&-5o 

[018] sfe^zKisiz^Kft^x^jjtnsa^sfifdw-r 

•5!8bj0t;&£o 

[019] %,7m&m<Dmp t nniG 1 o t»M©»4 
1 m k *3 w- * « je i m t © n » * m * u ^ ^ 7 t $> 

[020] &7mmm<Dmmm6 2 o<D&mm-v&zi& 

117 2 O©««$r0iJ^t--5¥M0T'fe-5„ 

[^©IftBJi] 

1 o-ratft 
12-fMi 

1 4-#X*£K«S 

2 o-mm 

2 2 A~2 2D-31 

2 4, 2 6, 3 4, 3 6-?L 

2 5, 2 7, 3 5, 3 7-tt#«K 

2 8, 3 8-'jy 

2 9-*W^^«E» 

3 9-gSHfc#Xffitgg 

4 0-«*tt*K 

4 5— >-;ug5*r 

6 0-£JL«»*f 

7 0-iJ-f -yi? 
7 2-*« 

1 1 

1 2 0-&«S 

125, 127, 135, 1 3 7 -^#«£g& 
1 2 8 A, 1 3 8 A-SSS« 
1 2 9 

1 2 9 A-^gg 

13 1, 13 2-f*« 

1 3 
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1 3 9 


5 3 9- 




1 4 0-«#tt»Bt 


5 4 0- 




2 1 0, 3 1 0, 4 2 0 -Knttft 


5 6 0- 




4 2 0 


6 10- 




4 3 7 — i&ftifeK 


U £t \J 




4 3 9-*ft^Stt6 


6 2 7- 




4 4 0-«*tt«M 


6 3 1, 


6 3 2 


4 7 0-yj 


6 3 7- 


•SSSSi 


5 1 


6 4 0- 




5 2 0-I«l 


6 6 0- 




5 2 9 
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